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 Wkh Vzhglvk Ede| Errp dqg Exvw ri 4<;84<<9





Yduldqfh hhfwv/ l1h1/ lqfuhdvhv lq wkh vwdqgdug ghyldwlrq ri wkh ihuwlolw| vfkhgxoh ryhu
wlph/ frqvwlwxwh d v|vwhpdwlf dqg lqwhuhvwlqj dvshfw ri uhfhqw ihuwlolw| sdwwhuqv lq Hxursh1
Lq wklv sdshu zh lqyhvwljdwh wkh uhohydqfh ri wkhvh yduldqfh fkdqjhv iru wkh hydoxdwlrq
ri wkh Vzhglvk ede| errp dqg exvw lq whupv ri whpsr dqg txdqwxp hhfwv1 Xvlqj
dq h{whqvlrq ri wkh dgmxvwhg WIU wkdw lqfrusrudwhv yduldqfh fkdqjhv/ zh vkrz wkdw
wkhuh zdv qr uhgxfwlrq lq wkh sdfh ri srvwsrqhphqw ri uvw eluwkv lq Vzhghq gxulqj wkh
shulrg 4<;34<<81 Wkxv/ wkh ede| errp zdv ryhuzkhoplqjo| gxh wr txdqwxp hhfwv/
dqg glg qrw kdyh d uhohydqw whpsr frpsrqhqw dv vxjjhvwhg e| wkh WIU0dgmxvwphqw
zlwkrxw yduldqfh hhfwv1 Pruhryhu/ wkh whpsr fkdqjhv gxulqj wklv shulrg fohduo| uh hfw
wkh lpsolfdwlrqv ri wkh srolf| fkdqjhv lq wkh 4<;3v= zkloh wkh whpsr iru uvw eluwkv
uhpdlqhg uhodwlyho| frqvwdqw/ wkh whpsr dw kljkhu rughuv zdv uhgxfhg vxevwdqwldoo| diwhu
wkh h{whqvlrq ri srolflhv wkdw idyru vkruw lqwhueluwk lqwhuydov1 Krzhyhu/ wklv sdwwhuq lv
qrw ylvleoh lq wkh whpsr hhfwv zlwkrxw dgmxvwphqw iru yduldqfh hhfwv1 Zh wkhuhiruh
dujxh wkdw yduldqfh hhfwv ghvhuyh ixuwkhu dwwhqwlrq lq wkh lqyhvwljdwlrq ri uhfhqw ihuwlolw|
sdwwhuqv dqg lq wkh dgmxvwphqw ri wkh wrwdo ihuwlolw| udwh1
4L q w u r g x f w l r q
Vzhglvk ihuwlolw| gxulqj wkh 4<;3v dqg 4<<3v kdv ehhq ri juhdw lqwhuhvw wr ghprjudskhuv iru lwv glvwlqfw
dqg xqxvxdo sdwwhuq1 Zkhuhdv ihuwlolw| ohyhov vwdjqdwhg ru ghfolqhg lq pdq| Hxurshdq frxqwulhv
gxulqj wkh 4<;3v/ Vzhghq h{shulhqfhg d ede| errp diwhu 4<;81 Ehwzhhq 4<;8 dqg 4<<3 wkh WIU
lqfuhdvhg iurp 419; wr d ohyho ri 5147/ h{fhhglqj uhsodfhphqw ohyho1 Vxusulvlqjo|/ wklv xsvxujh lq
ihuwlolw| zdv dffrpsdqlhg e| dq lqfuhdvlqj sduwlflsdwlrq ri zrphq lq wkh oderu irufh= ehwzhhq 4<;8
WKhdg ri Uhvhdufk Jurxs rq Vrfldo G|qdplfv dqg Ihuwlolw|/ Pd{ Sodqfn Lqvwlwxwh iru Ghprjudsklf Uhvhdufk/ Grehu0
dqhu Vwu1 447/ 4;38: Urvwrfn/ Jhupdq|1 Hpdlo= nrkohuCghprju1psj1gh/ zzz= kwws=22xvhu1ghprju1psj1gh2nrkohu1
45
dqg 4<<3 ihpdoh oderu irufh sduwlflsdwlrq urvh iurp dq douhdg| kljk ohyho ri :;( wr ;4(/ wkh kljkhvw
ohyho lq Hxursh dw wkh wlph +RHFG 4<<;,1 Wkh lqfuhdvh lq Vzhglvk ihuwlolw| gxulqj wkh odwh 4<;3v kdv
ehhq dwwulexwhg wr jhqhurxv dqg h{sdqglqj vrfldo srolflhv idyrulqj jhqghu htxdolw| dqg ihpdoh oderu
irufh sduwlflsdwlrq/ wr ghfuhdvlqj rssruwxqlw| frvwv ri ihuwlolw|/ d  rxulvklqj Vzhglvk hfrqrp| zlwk
orz xqhpsor|phqw udwhv/ dqg wr rswlplvwlf hydoxdwlrqv ri hfrqrplf frqglwlrqv dqg rssruwxqlwlhv iru
wkh ixwxuh +Dqghuvvrq 4<<<> Jxvwdivvrq hw do1 4<<9> Krhp 4<<3> Krhp dqg Krhp 4<<:d/ 4<<:e>
Phlvddul0Srovd dqg Vùghuvwuùp 4<<8> Vxqgvwurp dqg Vwdrug 4<<5> Zdonhu 4<<8,1 Lq wkh 4<<3v wklv
ede| errp zdv glvsodfhg e| dq htxdoo| vzliw ede| exvw/ dqg e| 4<<: wkh wrwdo ihuwlolw| udwh kdg
ghfolqhg wr d klvwrulfdoo| orz ohyho ri 4186 +Frxqflo ri Hxursh 4<<;,1 Wkh 4<<3v zhuh dvvrfldwhg zlwk
d zruvhqlqj ri hfrqrplf frqglwlrqv dqg d vxevhtxhqw uhgxfwlrq lq vrfldo vxssruw iru idplolhv1 Wkhvh
idfwruv duh wkrxjkw e| pdq| wr xqghuolh wkh uhyhuvdo ri wkh ihuwlolw| wuhqg dw wkh ehjlqqlqj ri wkh
4<<3v +Krhp 4<<;> Krhp dqg Krhp 4<<:e,1
Vzhghq kdv riwhq ehhq shufhlyhg dv ehlqj d ghprjudsklf iruhuxqqhu zlwk kljk ohyhov ri frkdel0
wdwlrq/ rxw0ri0zhgorfn fklogehdulqj/ dqg d vxevwdqwldo srvwsrqhphqw ri ihuwlolw| wr kljkhu djhv1 Iru
lqvwdqfh/ dw ohdvw vlqfh wkh hduo| 4<:3v wkh phdq djh dw uvw eluwk kdv ehhq ulvlqj vwhdglo|1 Gxulqj wkh
odwh 4<;3v/ krzhyhu/ wklv srvwsrqhphqw ri ihuwlolw| orvw vrph ri lwv sdfh= wkh ede| errp zdv lq sduw
gxh wr dq lqfuhdvh lq wkh ihuwlolw| udwhv dw |rxqjhu djhv/ hvshfldoo| ehorz djh 58 +Krhp dqg Krhp
4<<:d,1 Zkloh wkh phdq djh dw uvw eluwk urvh ehwzhhq 4<:8 dqg 4<;8 iurp 5718 wr 5914 |hduv/ lw rqo|
lqfuhdvhg pdujlqdoo| wr 5916 |hduv gxulqj wkh ede| errp shulrg xs wr 4<<31 D vhfrqg frpsrqhqw
ri wkh ede| errp zdv d uhgxfhg lqwhueluwk lqwhuydo1 Wklv hhfw zdv hvshfldoo| qrwlfhdeoh iru vhfrqg
dqg wklug eluwkv/ dqg lw lv xvxdoo| dwwulexwhg wr lqfhqwlyh fkdqjhv lq wkh sxeolf ehqhw surjudpv
lqwurgxfhg lq 4<;3 dqg 4<;9 +Krhp 4<<3,1 Diwhu 4<<3/ wkh srvwsrqhphqw ri eluwkv uhjdlqhg lwv sdfh
dv ihuwlolw| ghfolqhg/ dqg e| 4<<8 wkh phdq djh dw uvw eluwk kdg ulvhq wr 5:16 |hduv +Frxqflo ri
Hxursh 4<<;,1
Wkh Vzhglvk ede| errp dqg exvw lv wkhuhiruh dvvrfldwhg zlwk vxevwdqwldo fkdqjhv lq wkh whpsr ri
ihuwlolw|/ l1h1/ lq wkh h{whqw wr zklfk ihuwlolw| lv srvwsrqhg wrzdugv kljkhu djhv ryhu wlph1 Wklv ydu|lqj
whpsr ri ihuwlolw| pdnhv Vzhghq d sduwlfxoduo| uhohydqw fdvh iru wkh dssolfdwlrq ri wkh dgmxvwhg wrwdo
ihuwlolw| udwh +Erqjdduwv dqg Ihhqh| 4<<;,1 Wkh dgmxvwhg WIU lv htxlydohqw wr wkh wrwdo ihuwlolw|
udwh wkdw zrxog kdyh ehhq revhuyhg li wkhuh kdg ehhq qr fkdqjh lq wkh whpsr ri ihuwlolw| gxulqj d
fdohqgdu |hdu1 Rq wkh rqh kdqg/  xfwxdwlrqv lq wkh revhuyhg WIU wkdw duh qrw pluuruhg lq wkh
dgmxvwhg WIU duh phuho| gxh wr yduldwlrqv lq wkh whpsr ri ihuwlolw|> wkhvh  xfwxdwlrqv zrxog kdyh
ehhq devhqw li wkh whpsr fkdqjhv kdg ehhq devhqw gxulqj wkh uhvshfwlyh shulrg1 Rq wkh rwkhu kdqg/
 xfwxdwlrqv lq wkh dgmxvwhg WIUuhsuhvhqw fkdqjhv lq wkh ihuwlolw| ohyho wkdw duh qrw gxh wr fkdqjhv
lq wkh srvwsrqhphqw ri eluwkv1 Wkh| duh wkhuhiruh txdqwxp hhfwv zklfk uh hfw yduldwlrqv lq wkh
ohyho ri ihuwlolw| diwhu wkh hhfwv ri whpsr fkdqjhv kdyh ehhq uhpryhg1
Vlqfh Vzhghq h{shulhqfhg vxevwdqwldo fkdqjhv lq wkh whpsr ri ihuwlolw| ehwzhhq 4<;8 dqg 4<<9/6
lw lv fuxfldo wr ghwhuplqh wr zkdw h{whqw wkh lqfuhdvh dqg vxevhtxhqw ghfuhdvh lq ihuwlolw| diwhu 4<;8
zdv gxh wr whpsr ru txdqwxp hhfwv1 Pruhryhu/ lv wkh w|sh ri ihuwlolw| lqfuhdvh lq wkh odwh 4<;3v
lq Vzhghq w|slfdo iru vlwxdwlrqv zkhq wkh srvwsrqhphqw ri eluwkv vorzv grzq/ dqg fdq d vlplodu
lqfuhdvh eh h{shfwhg/ iru lqvwdqfh/ lq Lwdo| ru Vsdlq/ li wkh whpsr ri ihuwlolw| vkrxog vorz grzq lq
wkhvh frxqwulhvB
Lq vhhnlqj wkh dqvzhuv wr wkhvh txhvwlrqv/ zh vkdoo sd| sduwlfxodu dwwhqwlrq wr wkh txhvwlrq ri
zkhwkhu wkh lqihuhqfhv rewdlqhg iurp wkh WIUdgmxvwphqw duh srvvleo| glvwruwhg gxh wr ghyldwlrqv
iurp wkh xqghuo|lqj dvvxpswlrqv1 Lq sduwlfxodu/ zh irfxv rq wkh dvvxpswlrq ri qr frkruw hhfwv
+ru htxlydohqwo|/ qr djh0shulrg lqwhudfwlrqv,1 Wkh WIUdgmxvwphqw lq Erqjdduwv dqg Ihhqh| +4<<;,
dvvxphv wkdw ihuwlolw| pd| eh lq xhqfhg e| shulrg/ djh/ sdulw| dqg gxudwlrq vlqfh odvw eluwk/ exw
qrw e| frkruw1 Wklv devhqfh ri djh0shulrg lqwhudfwlrqv wkxv lpsolhv wkdw wkh vkdsh ri wkh ihuwlolw|
vfkhgxoh uhpdlqv frqvwdqw ryhu wlph1 Nrkohu dqg Sklolsry +4<<<, kdyh uhfhqwo| lqyhvwljdwhg rqh
sduwlfxodu ghyldwlrq iurp wklv dvvxpswlrq1 Wkh| kdyh vkrzq wkdw dq lqfuhdvlqj yduldqfh lq wkh
+rughu0vshflf, ihuwlolw| vfkhgxoh ohdgv wr d eldv lq wkh revhuyhg phdq djh dw eluwk dqg dovr lq wkh
dgmxvwhg wrwdo ihuwlolw| udwh1
Lq wklv sdshu zh dujxh wkdw wkh Vzhglvk ihuwlolw| udwh zdv vxemhfw wr vxevwdqwldo yduldqfh hhfwv/
l1h1/ fkdqjhv lq wkh vwdqgdug ghyldwlrq ri wkh ihuwlolw| vfkhgxoh/ diwhu 4<;81 Lq d shulrg zlwk kljk
ihpdoh oderu irufh sduwlflsdwlrq/ wkh lqfuhdvhg lqfhqwlyhv iru fkloguhq lq wkh plg04<;3v ohg wr d
glyhuvlfdwlrq ri ihuwlolw| ehkdylru1 Wklv glyhuvlfdwlrq pdqlihvwhg lwvhoi lq d zlghqlqj ihuwlolw|
vfkhgxoh/ sulpdulo| exw qrw h{foxvlyho|/ iru uvw eluwkv1 Wkh odwhu uhgxfwlrq lq ihpdoh oderu irufh
sduwlflsdwlrq gxh wr wkh zruvhqlqj hfrqrplf vlwxdwlrq dqg d jhqhudoo| orzhu ihuwlolw| ohyho diwhu 4<<3
uhgxfhg wkh h{whqw ri wkhvh yduldqfh hhfwv1 Krzhyhu/ wkh ryhudoo wuhqg wrzdugv d zlghqlqj ri wkh
ihuwlolw| vfkhgxoh dw hdfk eluwk rughu uhpdlqv dovr lq wkh 4<<3v1
Lqfoxglqj wkhvh yduldqfh hhfwv lq wkh dqdo|vlv frqwurov iru wkh pdmru fkdqjhv lq wkh vkdsh
ri wkh Vzhglvk ihuwlolw| vfkhgxoh lq wkh 4<;3v dqg 4<<3v1 Pruh lpsruwdqwo|/ wkh lqfrusrudwlrq ri
wkhvh yduldqfh hhfwv uhyhuvhv vrph ri wkh frqfoxvlrqv rewdlqhg iurp wkh dgmxvwphqw ri wkh wrwdo
ihuwlolw| udwh= zkloh wkh dgmxvwhg WIU/ dffruglqj wr Erqjdduwv dqg Ihhqh| +4<<;,/ vxjjhvwv wkdw d
vljqlfdqw sduw ri wkh ihuwlolw| lqfuhdvh lq wkh odwh 4<;3v zdv gxh wr d uhgxfhg whpsr hhfw iru uvw
eluwkv/ wkh dgmxvwhg WIU zlwk yduldqfh hhfwv vxjjhvwv iru uvw eluwkv wkdw wkh whpsr ri ihuwlolw|
uhpdlqhg doprvw frqvwdqw wkurxjkrxw wkh shulrg ri wkh ede| errp dqg exvw1 Diwhu dffrxqwlqj
iru wkh fkdqjlqj yduldqfh lq wkh ihuwlolw| vfkhgxoh/ uvw eluwkv frqwlqxhg wr eh srvwsrqhg e| derxw
314603147 |hduv dqqxdoo| zlwkrxw dq| pdmru fkdqjhv lq wkh whpsr ri ihuwlolw| iurp 4<;8 wr 4<<81
Lq dgglwlrq/ rqfh yduldqfh hhfwv duh lqfoxghg/ wkh dqqxdo fkdqjhv lq wkh rughu0vshflf phdq djh
dw eluwk uh hfw fohduo| wkh lpsdfw ri wkh srolf| fkdqjhv gxulqj wkh 4<;3v= zkloh wkh srvwsrqhphqw ri
uvw eluwkv frqwlqxhg wkurxjkrxw wkh shulrg 4<;84<<8 dw dq doprvw frqvwdqw sdfh/ wkh srvwsrqhphqw
ri vhfrqg dqg wklug eluwkv zdv vxevwdqwldoo| uhgxfhg diwhu 4<;3 dqg djdlq diwhu 4<;91 Wklv sdwwhuq7
lv frqvlvwhqw zlwk wkh dujxphqw wkdw d fkdqjlqj idplo| srolf| lq wkh 4<;3v ohg wr d uhgxfwlrq lq
wkh lqwhueluwk lqwhuydov gxh wr d cvshhg suhplxp* +Krhp dqg Krhp 4<<:d,/ l1h1/ d ehqhw vfkhph
wkdw surylghv dq lqfhqwlyh iru vsdflqj wkh eluwkv ri fkloguhq forvho|1 Wklv glhuhqwldo ghyhorsphqw ri
whpsr hhfwv e| eluwk0rughu dv d uhvxow ri idplo| srolf| lv doprvw xqghwhfwdeoh li rqh grhvq*w dffrxqw
iru wkh fkdqjlqj yduldqfh lq wkh ihuwlolw| vfkhgxoh lq wkh fdofxodwlrq ri wkh phdq djh1
Lq wkh qh{w vhfwlrq zh ghvfuleh wkh Vzhglvk ihuwlolw| sdwwhuq dv ri 4<:8 dqg dsso| wkh dgmxvwhg
wrwdo ihuwlolw| udwh wr wkh ede| errp dqg exvw shulrg1 Lq Vhfwlrq 6 zh lqyhvwljdwh lq ghwdlo wkh ihuwlolw|
vfkhgxoh iru uvw eluwkv dqg vkrz wkdw yduldqfh hhfwv dffrxqw iru wkh pdmru fkdqjhv lq wkh ihuwlolw|
vfkhgxoh lq wkh 4<;3v dqg 4<<3v1 Zh dovr surylgh dq lqwxlwlyh h{sodqdwlrq iru wkh lqfrusrudwlrq ri
yduldqfh hhfwv lqwr wkh dgmxvwphqw ri wkh wrwdo ihuwlolw| udwh dqg wkhq mx{wdsrvh wkh uhvxowv iurp
wkh WIU dgmxvwphqw zlwk yduldqfh hhfwv zlwk wkrvh ri wkh vlpsohu Erqjdduwv0Ihhqh| dgmxvwphqw
+l1h1/ zlwkrxw yduldqfh hhfwv,1 Lq Vhfwlrq 7 zh uhodwh wkh rffxuuhqfh ri yduldqfh hhfwv wr wkh pdmru
fkdqjhv lq sxeolf srolf| dqg oderu pdunhw frqglwlrqv diwhu 4<;81 Vhfwlrq 8 glvfxvvhv wkh uhohydqfh
ri yduldqfh hhfwv iru rwkhu Zhvwhuq dqg Hdvwhuq Hxurshdq frxqwulhv dqg frqfoxghv wkh sdshu1
5 Wkh Vzhglvk ihuwlolw| sdwwhuq vlqfh 4<;3
Iljxuh 4 ghslfwv wkh wrwdo ihuwlolw| udwh iru wkh shulrg 4<:84<<9/ wkh Erqjdduwv0Ihhqh| +EI, dg0
mxvwhg wrwdo ihuwlolw| udwh dqg wkh phdq djh dw eluwk iru uvw eluwkv +ohiw judsk, dqg doo eluwkv +uljkw
judsk,1 Wkh jxuh uhhpskdvl}hv wkh ihuwlolw| g|qdplfv douhdg| glvfxvvhg deryh1 Wkh ihuwlolw| ghfolqh
dvvrfldwhg zlwk wkh vhfrqg ghprjudsklf wudqvlwlrq +ydq gh Ndd 4<;:, uhdfkhg d sodwhdx durxqg
4<::/ dqg wkh WIUuhpdlqhg uhodwlyho| frqvwdqw xqwlo 4<;71 Diwhu 4<;7 d ede| errp rffxuuhg dqg
ihuwlolw| lqfuhdvhg udslgo| wrzdugv d shdn lq 4<<31 Derxw 83( ri wklv lqfuhdvh lv gxh wr d ulvh lq wkh
WIU iru uvw eluwkv1 Vrphzkdw vpdoohu lqfuhdvhv rffxuuhg iru vhfrqg dqg wklug eluwkv1 Diwhu 4<<3
wkh ihuwlolw| wuhqg uhyhuvhg/ dqg wkh ede| errp zdv iroorzhg e| dq htxdoo| vzliw ede| exvw1 Lq 4<<9
wkh WIUiru uvw dqg doo eluwkv uhdfkhg lwv orzhvw ohyho ri 419414
Wkh lqfuhdvh lq ihuwlolw| zdv dvvrfldwhg zlwk d uhwdugdwlrq lq wkh srvwsrqhphqw ri eluwkv/ dqg
wkh phdq djh dw uvw eluwkv vwduwhg wr ohyho r lq 4<;8 diwhu d orqj wuhqg wrzdugv odwhu fklogehdulqj1
Dowkrxjk wklv hhfw zdv prvw surqrxqfhg iru uvw eluwkv/ wkh whpsr dovr vorzhg grzq iru eluwkv ri
kljkhu rughu1 Diwhu 4<<3/ wkh srvwsrqhphqw ri eluwkv uhjdlqhg lwv hduolhu sdfh/ dqg wkh phdq djh dw
eluwk lqfuhdvhg udslgo| dv wkh ihuwlolw| ohyho ghfolqhg1
Lq wkh lqlwldo skdvh ri wkh ihuwlolw| lqfuhdvh/ wkh dgmxvwhg WIU lv uhodwlyho| frqvwdqw/ dqg wkh
revhuyhg WIUfrqyhujhv wrzdugv lwv dgmxvwhg frxqwhusduw +Iljxuh 4,1 Iru uvw eluwkv wkh glhuhqfh
ehwzhhq wkh revhuyhg dqg dgmxvwhg WIU ghfuhdvhv iurp 3149 lq 4<;6 wr 3136 lq 4<;;/ dqg iru doo
eluwkv wkh glhuhqfh ghfuhdvhv iurp 315: wr 3139 gxulqj wkh vdph shulrg1 Wkh frpsdulvrq zlwk wkh
dgmxvwhg WIU wkhuhiruh vxjjhvwv wkdw wkh lqfuhdvh lq ihuwlolw| gxulqj wklv shulrg lv wr d vljqlfdqw
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Iljxuh 4= Wrwdo ihuwlolw| udwh/ Erqjdduwv0Ihhq| +EI, dgmxvwhg WIU/ dqg phdq djh dw eluwk iru uvw
eluwkv +ohiw judsk, dqg doo eluwkv +uljkw judsk, lq Vzhghq/ 4<:8<9
h{sodlqhg e| wkh uhgxfhg sdfh ri srvwsrqhphqw1
Diwhu 4<;; wkh vlwxdwlrq fkdqjhv1 Wkh dgmxvwhg dqg revhuyhg WIU glyhujh frqvlghudeo| dv wkh
whpsr ri ihuwlolw| vwduwv wr lqfuhdvh lq wkh odwh skdvh ri wkh ede| errp1 Wkh dgmxvwhg WIUiru uvw
dv zhoo dv iru doo eluwkv shdnv lq 4<<5/ wzr |hduv diwhu wkh revhuyhg WIU kdg dwwdlqhg lw kljkhvw
ohyho1 Wkxv/ wkh lqlwldo ghfolqh lq wkh WIUdiwhu 4<<3 vhhpv wr eh gxh wr wkh uhrffxuuhqfh ri d vwurqj
whpsr hhfw15 Krzhyhu/ diwhu 4<<5 wkh dgmxvwhg WIUghfolqhv frqvlghudeo|/ vxjjhvwlqj d vxevwdqwldo
txdqwxp frpsrqhqw lq wkh uhfhqw gurs lq wkh ihuwlolw| udwh1
Wkh frpsdulvrq ri wkh revhuyhg dqg wkh dgmxvwhg WIU wkhuhiruh |lhogv d glhuhqwldwhg slfwxuh
ri wkh ede| errp dqg exvw lq whupv ri wkh uhohydqfh ri whpsr yhuvxv txdqwxp hhfwv1 Lqlwldoo|/ wkh
uhgxfhg sdfh ri wkh srvwsrqhphqw ri eluwkv ohdgv wr dq lqfuhdvh lq wkh revhuyhg WIUdw d uhodwlyho|
frqvwdqw ohyho ri wkh dgmxvwhg WIU1 Vxfk d sdwwhuq lv wr eh h{shfwhg lq Lwdo|/ Vsdlq ru Hdvwhuq
Hxursh/ zkhuh wkh dgmxvwhg WIU frqvlghudeo| h{fhhgv wkh revhuyhg WIU li wkh srvwsrqhphqw ri
ihuwlolw| vkrxog uhgxfh lwv sdfh1 Dv whpsr hhfwv glplqlvk/ wkh revhuyhg WIUfrqyhujhv wrzdugv wkh
dgmxvwhg wrwdo ihuwlolw| udwh vlqfh wkh odwwhu uh hfwv wkh WIU wkdw zrxog kdyh ehhq revhuyhg lq wkh
devhqfh ri wkh whpsr hhfw1
Diwhu 4<;;/ txdqwxp frpsrqhqwv vhhp wr grplqdwh wkh ghyhorsphqw ri wkh WIU= dgmxvwhg wrwdo
ihuwlolw| lqfuhdvhv udslgo| dqg uhdfkhv d pd{lpxp lq 4<<51 Wkhuhdiwhu lw gursv frqvlghudeo| wr d
ohyho ri 31;5 +uvw eluwkv, dqg 5137 +doo eluwkv,1 Khqfh/ wkh ghfolqh diwhu 4<<5 fdqqrw eh dwwulexwhg9
wr d phuh ghod| lq fklogehdulqj1 Udwkhu/ lw lv gxh wr d gurs lq wkh txdqwxp ri ihuwlolw|1
Ehiruh dffhswlqj wkh deryh frqfoxvlrqv/ lw lv lpsruwdqw wr ghwhuplqh zkhwkhu wkh lqihuhqfhv duh
zduudqwhg lq whupv ri wkh xqghuo|lqj dvvxpswlrqv1 Lq sduwlfxodu/ lv wkh dvvxpswlrq wkdw wkhuh duh
qr djh0shulrg lqwhudfwlrqv frquphg e| wkh hpslulfdo sdwwhuqB Li qrw/ duh wkh ghyldwlrqv iurp wkh
xqghuo|lqj dvvxpswlrqv vxevwdqwlyho| uhohydqw iru wkh WIU0dgmxvwphqwB
Lq wkh qh{w vhfwlrq/ zh lqyhvwljdwh wkh ihuwlolw| sdwwhuqv iru uvw eluwkv lq Vzhghq dqg zh dujxh
wkdw wkhuh duh v|vwhpdwlf fkdqjhv lq wkh vkdsh ri wkh ihuwlolw| vfkhgxoh1 Wkhvh fkdqjhv fdq/ krzhyhu/
eh lqfrusrudwhg wr d vxevwdqwldo h{whqw lqwr wkh dgmxvwphqw ri wkh WIUe| dffrxqwlqj iru yduldqfh
hhfwv1 Wkh qh{w vhfwlrq vkrzv wr zkdw h{whqw wkh deryh0phqwlrqhg lqihuhqfhv fkdqjh ehfdxvh wkh
ihuwlolw| ghyhorsphqwv lq Vzhghq ghyldwh iurp wkh dvvxpswlrqv ri wkh WIU0dgmxvwphqw1
6 Whpsr yhuvxv txdqwxp= gr yduldqfh hhfwv pdwwhuB
Wkh wrs ohiw judsk lq Iljxuh 5 ghslfwv wkh djh0vshflf ihuwlolw| udwh iru uvw eluwkv lq Vzhghq iurp
4<;7 wr 4<<91 Wkh vhtxhqfh ri wkhvh ihuwlolw| vfkhgxohv uh hfwv rq rqh kdqg wkh lqfuhdvh lq ihuwlolw|
udwhv  sduwlfxoduo| dw uhodwlyho| |rxqj djhv  iurp 4<;7 wr 4<<31 Rq wkh rwkhu kdqg/ wkh vfkhgxohv
diwhu 4<<3 looxvwudwh erwk wkh ghfolqh dqg wkh uhqhzhg srvwsrqhphqw ri ihuwlolw| gxulqj wkh ede|
exvw1
Wkh wrs uljkw judsk lq Iljxuh 5 uhsruwv wkh ihuwlolw| vfkhgxohv diwhu wkh| kdyh ehhq vwdqgdugl}hg
vr dv wr h{klelw wkh vdph ihuwlolw| ohyho dqg wkh vdph phdq djh dw eluwk1 Wkxv/ lq prylqj iurp wkh
wrs ohiw wr wkh wrs uljkw judsk lq Iljxuh 5 zh kdyh vwdqgdugl}hg iru doo dvshfwv ri wkh ihuwlolw| fkdqjh
wkdw duh frqvlvwhqw zlwk wkh dvvxpswlrqv ri wkh EI0dgmxvwphqw ri wkh WIU1 Wklv phdqv wkdw dq|
uhpdlqlqj glhuhqfhv ehwzhhq wkh ihuwlolw| vfkhgxohv lq wkh wrs uljkw judsk frqvwlwxwh ghyldwlrqv
iurp wkh dvvxpswlrqv xqghuo|lqj wkh dgmxvwhg wrwdo ihuwlolw| udwh1
Wkh prvw qrwlfhdeoh glhuhqfh ehwzhhq wkh ihuwlolw| vfkhgxohv ghslfwhg lq wkh wrs ohiw judsk lv
wkh wuhqg wrzdug dq lqfuhdvhg zlgwk/ ru dq lqfuhdvhg yduldqfh/ ri wkh ihuwlolw| vfkhgxoh1 Zkloh wkh
vfkhgxoh iru 4<;7 lv prvw kljko| frqfhqwudwhg durxqg lwv shdn dw djh 58/ wkh vfkhgxoh iru 4<<9 lv
pdunhgo| zlghu1 Wkxv/ gxulqj wkh shulrg 4<;74<<9 ihuwlolw| ehfdph pruh vsuhdg rxw dqg glyhuvlhg
dfurvv djhv1
Wkh erwwrp ohiw judsk lq Iljxuh 5 vkrzv wkh vwdqgdug ghyldwlrq ri wkh ihuwlolw| vfkhgxoh iurp
4<:7 wr 4<<91 Xqwlo derxw 4<;8 wklv ghyldwlrq zdv uhodwlyho| frqvwdqw zlwk vrph plqru  xfwxdwlrqv
durxqg wkh ohyho ri 71881 Zlwk wkh rqvhw ri wkh ede| errp lq 4<;8/ wkh yduldqfh vwduwhg wr lqfuhdvh
vljqlfdqwo|  d whqghqf| wkdw kdv qrw vwrsshg hyhu vlqfh1
Wkh erwwrp uljkw judsk vkrzv wkh ihuwlolw| vfkhgxohv diwhu wkh| kdyh ehhq dgglwlrqdoo| vwdqgdug0
l}hg iru wkh fkdqjlqj yduldqfh1 Wkh vfkhgxohv lq wklv judsk h{klelw qrw rqo| wkh vdph ihuwlolw| ohyho
dqg phdq djh dw eluwk/ exw dovr wkh vdph vwdqgdug ghyldwlrq1
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Iljxuh 5= Ihuwlolw| vfkhgxohv iru uvw eluwkv lq Vzhghq1 Wkh wrs ohiw0kdqg judsk vkrzv wkh revhuyhg
djh0vshflf ihuwlolw| udwhv/ dqg wkh wrs uljkw0kdqg judsk vkrzv wkh ihuwlolw| vfkhgxohv vwdqgdugl}hg
wr h{klelw wkh vdph phdq djh dw eluwk dqg wkh vdph ohyho ri ihuwlolw|1 Wkh erwwrp ohiw0kdqg judsk
vkrzv wkh ghyhorsphqw ri wkh vwdqgdug ghyldwlrq lq wkh ihuwlolw| vfkhgxoh iurp 4<:8 wr 4<<91 Wkh
erwwrp uljkw0kdqg judsk ghslfwv wkh ihuwlolw| vfkhgxohv diwhu vwdqgdugl}dwlrq wr wkh vdph ihuwlolw|
ohyho/ wkh vdph phdq djh dw eluwk/ dqg wkh vdph vwdqgdug ghyldwlrq;
vwdqgdugl}hg iru wkh yduldqfh1 Wkxv/ lqfrusrudwlqj yduldqfh fkdqjhv lv d pdmru vwhs wrzdugv lqfoxglqj
fkdqjhv lq wkh ihuwlolw| vfkhgxoh wkdw h{whqg eh|rqg wkh wzr dvshfwv dffrxqwhg iru e| wkh Erqjdduwv0
Ihhqh| dgmxvwphqw/ qdpho|/ fkdqjhv lq wkh ihuwlolw| ohyho dqg vkliwv lq wkh phdq djh1 Wkh wkuhh
lq xhqfhv whpsr/ txdqwxp dqg yduldqfh hhfwv wkhuhiruh surylgh d jrrg fkdudfwhul}dwlrq ri ihuwlolw|
fkdqjhv hyhq gxulqj shulrgv ri txlwh vxevwdqwldo wudqvirupdwlrqv lq wkh ihuwlolw| sdwwhuq1 +Vhh Nrkohu
dqg Sklolsry 4<<< iru wkh dssolfdwlrq ri yduldqfh hhfwv wr Kxqjdu| dqg Lwdo|/ zkhuh d vlploduo|
forvh fruuhvsrqghqfh ehwzhhq ihuwlolw| vfkhgxohv ryhu wlph lv rewdlqhg diwhu  dqg rqo| diwhu  wkh
ihuwlolw| vfkhgxohv duh vwdqgdugl}hg iru txdqwxp/ whpsr dqg yduldqfh hhfwv1,
Krz uhohydqw duh wkhvh lqfuhdvhv lq wkh yduldqfh ri wkh ihuwlolw| vfkhgxoh iru wkh dgmxvwphqw ri wkh
WIUB Iru lqvwdqfh/ duh wkh frqfoxvlrqv rewdlqhg lq Vhfwlrq 5 urexvw djdlqvw wkhvh yduldqfh hhfwv/
ru grhv wkh lqfrusrudwlrq ri wkhvh hhfwv qhfhvvdulo| ohdg wr d glhuhqw lqwhusuhwdwlrq ri wkh Vzhglvk
ede| errp dqg exvwB
Nrkohu dqg Sklolsry +4<<<, kdyh irupdoo| lqyhvwljdwhg wkh vhqvlwlylw| ri wkh Erqjdduwv0Ihhqh|
WIUdgmxvwphqw zlwk uhvshfw wr fkdqjhv lq wkh yduldqfh ri wkh ihuwlolw| vfkhgxoh1 Wkh| kdyh vkrzq
wkdw gxulqj shulrgv zlwk d ulvlqj phdq djh dw eluwk/ dq lqfuhdvlqj yduldqfh lq wkh ihuwlolw| vfkhgxoh
ohdgv wr d grzqzdug eldv lq +d, wkh phdq djh dw eluwk/ +e, wkh hvwlpdwhg whpsr hhfw/ dqg +f,w k h
dgmxvwhg WIU1 Wkhvh eldvhv duh sduwlfxoduo| vwurqj zkhq wkh yduldqfh hhfwv lqfuhdvh ryhu wlph/ dv
iru lqvwdqfh gxulqj wkh shulrg 4<;84<<3 lq Vzhghq +vhh wkh erwwrp ohiw judsk lq Iljxuh 5,1
Wkh vshflf irupdo ghulydwlrqv lq Nrkohu dqg Sklolsry +4<<<, duh eh|rqg wkh vfrsh ri wkh suhvhqw
sdshu/ exw wkh lghd lv vwudljkwiruzdug dqg fdq eh hdvlo| h{suhvvhg1 Wkh fuxfldo lqvljkw xqghuo|lqj
wkh dgmxvwphqw ri wkh wrwdo ihuwlolw| udwh lq Erqjdduwv dqg Ihhqh| +4<<;, lv wkdw wkh suhvhqfh ri d
whpsr hhfw uhgxfhv wkh revhuyhg ihuwlolw| ohyhov1 Zkloh lq Erqjdduwv dqg Ihhqh| +4<<;, wkhvh whpsr
hhfwv duh lghqwlfdo iru doo djhv/ wkh whpsr hhfwv lq Nrkohu dqg Sklolsry +4<<<, fdq ghshqg rq djh
lq d v|vwhpdwlf pdqqhu1 Lq sduwlfxodu/ li wkh whpsr hhfwv duh uhodwlyho| vpdoohu ehorz dqg uhodwlyho|
odujhu deryh wkh phdq djh dw eluwk/ wkh vwdqgdug ghyldwlrq lq wkh ihuwlolw| vfkhgxoh lqfuhdvhv ryhu
wlph1 Wklv lqfuhdvh lq wkh vwdqgdug ghyldwlrq lv fdoohg wkh yduldqfh hhfw1 D phdvxuh iru wkh h{whqw
ri wkhvh yduldqfh hhfwv lv wkh uhodwlyh lqfuhdvh lq wkh vwdqgdug ghyldwlrq ri wkh ihuwlolw| vfkhgxoh shu
|hdu/ vlplodu wr wkh dqqxdo fkdqjh lq wkh phdq djh dw eluwk wkdw uh hfwv wkh h{whqw ri whpsr hhfwv1
Vlqfh wkh whpsr hhfw lq Nrkohu dqg Sklolsry +4<<<, fdq ghshqg rq djh/ ihuwlolw| udwhv dw glhuhqw
djhv fdq eh dhfwhg glhuhqwldoo| e| wkh srvwsrqhphqw ri eluwkv1 Zkhq wkh yduldqfh lqfuhdvhv/ zklfk
phdqv wkdw wkh whpsr fkdqjh lv uhodwlyho| orzhu iru djhv ehorz wkh phdq djh/ wkhvh djh0vshflf
ihuwlolw| udwhv duh uhgxfhg ohvv e| wkh srvwsrqhphqw ri eluwkv wkdq duh djh0vshflf ihuwlolw| udwhv
deryh wkh phdq djh1 Wkxv/ ihuwlolw| udwhv ehorz wkh phdq djh glhu ohvv iurp wkh ihuwlolw| udwhv wkdw
zrxog kdyh ehhq revhuyhg lq wkh devhqfh ri dq| whpsr dqg yduldqfh fkdqjhv wkdq gr ihuwlolw| udwhv
deryh wkh phdq djh dw eluwk1 Wklv glhuhqwldo hhfw ri srvwsrqhphqw lpsolhv wkdw wkh revhuyhg phdq
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Iljxuh 6= Wrwdo ihuwlolw| udwh/ dgmxvwhg WIUzlwk yduldqfh hhfwv/ dqg phdq djh dw eluwk +dgmxvwhg
iru yduldqfh hhfwv, iru uvw eluwkv +ohiw, dqg doo eluwkv +uljkw, lq Vzhghq/ 4<:84<<9
Wklv glvwruwlrq rffxuv ehfdxvh wkh djh0vshflf whpsr fkdqjhv ohdg wr odujhu uhgxfwlrqv lq ihuwlolw|
udwhv dw kljkhu djhv wkdq dw orzhu djhv1 Wklv eldv lq wkh phdq djh ohdgv wr dq xqghuhvwlpdwlrq ri
whpsr hhfwv/ zklfk duh fdofxodwhg e| wdnlqj glhuhqfhv ehwzhhq wkh phdq djh dw eluwk lq glhuhqw
|hduv1 Wklv hhfw vxevhtxhqwo| ohdgv wr d grzqzdug eldv lq wkh dgmxvwhg wrwdo ihuwlolw| udwh1
Iljxuh 6 glvsod|v wkh dgmxvwhg wrwdo ihuwlolw| udwh zlwk yduldqfh hhfwv iru uvw eluwkv dqg doo
eluwkv lq Vzhghq iurp 4<:8 wr 4<<91 Wkh jxuh h{klelwv vrph vwulnlqj glhuhqfhv iurp Iljxuh 4/
zklfk ghslfwhg wkh EI0dgmxvwhg WIUzlwkrxw yduldqfh hhfwv16
Frqvlghu uvw wkh phdq djh dw uvw eluwk lq wkh judsk rq wkh ohiw +grwwhg olqh,1 Zkloh wkh
EI0dgmxvwphqw lq Iljxuh 4 h{klelwhg d sodwhdx iru wkh phdq djh dw eluwk gxulqj wkh ede|0errp
skdvh 4<;84<<3/ wklv sodwhdx kdv frpsohwho| ydqlvkhg khuh1 Wkh srvwsrqhphqw ri eluwkv/ diwhu
dffrxqwlqj iru yduldqfh hhfwv/ grhv qrw qrwlfhdeo| uhgxfh lwv sdfh wkurxjkrxw wkh shulrg 4<:8
4<<91 Lw frqwlqxhv dw dq dssur{lpdwho| frqvwdqw udwh wkurxjkrxw wkh ede| errp dqg exvw1
Krz lv wklv uhyhuvdo ri rxu hduolhu frqfoxvlrq derxw wkh whpsr fkdqjhv gxulqj wkh shulrg 4<;8
4<<9 srvvleohB Wkh dqvzhu wr wklv txhvwlrq kdv wr gr zlwk wkh lpsolfdwlrqv ri yduldqfh hhfwv1 Dw wkh
vdph wlph zkhq ihuwlolw| vwduwv wr lqfuhdvh durxqg 4<;8/ wkh ihuwlolw| vfkhgxoh vwduwv wr vkliw wrzdugv
d zlghu glvshuvlrq dqg lqfuhdvhg yduldqfh1 Lq Vhfwlrq 7 zh zloo dujxh wkdw wkhvh wzr fkdqjhv lq
wkh ohyho ri ihuwlolw| dqg wkh yduldqfh ri wkh ihuwlolw| vfkhgxoh duh lqkhuhqwo| frqqhfwhg wr hdfk rwkhu
dqg wr wkh vrflrhfrqrplf vlwxdwlrq lq Vzhghq dw wkh wlph1 Iru wkh prphqw/ krzhyhu/ zh irfxv rq43
wkh ghprjudsklf lpsolfdwlrqv ri wklv ghyhorsphqw1 Dv dujxhg deryh/ wkh rqvhw ri lqfuhdvhv lq wkh
yduldqfh ri wkh ihuwlolw| vfkhgxoh ohdgv wr d grzqzdug eldv lq wkh revhuyhg phdq djh1 Lw wxuqv rxw
wkdw wkh sodwhdx lq wkh phdq djh dw uvw eluwk/ zklfk lv ghslfwhg e| wkh grwwhg olqhv lq Iljxuh 4/
lv gxh suhflvho| wr wklv eldv1 Rqfh wkh eldv fdxvhg e| wkh yduldqfh fkdqjhv lv uhpryhg/ wkh sodwhdx
ydqlvkhv dv zhoo1
Khqfh/ wkh rqvhw ri wkh ihuwlolw| lqfuhdvh lq 4<;8 zdv qrw dvvrfldwhg zlwk d uhgxfwlrq lq wkh
whpsr ri ihuwlolw|1 Lw zdv/ krzhyhu/ dvvrfldwhg zlwk wkh rqvhw ri yduldqfh fkdqjhv wkdw ohg wr d odujhu
glvshuvlrq ri ihuwlolw| dfurvv djhv1 Wkhvh yduldqfh fkdqjhv ohg wr d eldv lq wkh revhuyhg phdq djh/ dqg
wklv eldv diwhu 4<;8 pdqlihvwhg lwvhoi dv d sodwhdx lq wkh ghyhorsphqw ri wkh phdq djh1 Krzhyhu/ wklv
sodwhdx lv qrw gxh wr d uhgxfhg sdfh ri srvwsrqhphqw1 Lw lv phuho| d frqvhtxhqfh ri wkh glvwruwlrqv
fdxvhg e| yduldqfh hhfwv1
Wklv glhuhqw lqwhusuhwdwlrq ri wkh uroh ri whpsr hhfwv gxulqj wkh Vzhglvk ede| errp dqg exvw
kdv gluhfw frqvhtxhqfhv iru wkh dgmxvwhg wrwdo ihuwlolw| udwh1 Frqvlghu uvw eluwkv lq wkh ohiw judsk
ri Iljxuh 6= zkloh lq wkh dqdo|vlv zlwkrxw yduldqfh hhfwv lq Iljxuh 4 zh revhuyh d frqyhujhqfh
ehwzhhq wkh revhuyhg dqg dgmxvwhg WIU gxulqj wkh shulrg 4<;74<;;/ zklfk vxjjhvwv wkdw wkh
ihuwlolw| lqfuhdvh zdv fdxvhg e| uhgxfhg whpsr hhfwv/ wkh dgmxvwhg dqg revhuyhg wrwdo ihuwlolw| udwh
qrz ulvh dqg idoo lq doprvw shuihfw dffrug1 Wkxv/ wkh lqfrusrudwlrq ri yduldqfh hhfwv vxjjhvwv wkdw
wkh ede| errp dqg exvw iru uvw eluwkv iurp 4<;8 wr 4<<9 grhv qrw kdyh d vwurqj whpsr frpsrqhqw1
Wkh lqfuhdvh dqg ghfuhdvh lq ihuwlolw| gxulqj wklv shulrg duh gxh doprvw hqwluho| wr txdqwxp hhfwv1
Wkh uljkw judsk lq Iljxuh 6 uhsruwv wkh uhvshfwlyh uhvxowv iru doo eluwkv/ dqg lw ohdgv wr vlplodu
frqfoxvlrqv1 Wkh frqyhujhqfh ehwzhhq wkh revhuyhg dqg dgmxvwhg WIUlq Iljxuh 4 zlwkrxw yduldqfh
hhfwv ydqlvkhv diwhu wkh fkdqjhv lq wkh vkdsh ri wkh ihuwlolw| vfkhgxoh duh lqfoxghg lq wkh dqdo|vlv1 Lq
wkh uljkw judsk ri Iljxuh 6/ wkh dgmxvwhg WIUzlwk yduldqfh hhfwv dqg wkh revhuyhg WIUlqfuhdvh
dqg ghfuhdvh doprvw v|qfkurqrxvo|/ vxjjhvwlqj wkdw wkh ede| errp dqg exvw duh doprvw h{foxvlyho|
gxh wr txdqwxp hhfwv1 Rxu hduolhu qglqj/ zklfk vxjjhvwhg d uhohydqw whpsr hhfw lq wkh lqlwldo
lqfuhdvh ri ihuwlolw| durxqg 4<;8/ ydqlvkhv doprvw frpsohwho| diwhu yduldqfh hhfwv duh lqfoxghg lq
wkh dgmxvwphqw ri wkh WIU=
Wkh ohiw judsk lq Iljxuh 7 vkrzv wkh wuhqg lq wkh vwdqgdug ghyldwlrqv ri wkh ihuwlolw| vfkhgxohv
iru uvw/ vhfrqg dqg wklug eluwkv1 Fohduo|/ wkh uhodwlyh pdjqlwxgh ri yduldqfh hhfwv/ l1h1/ fkdqjhv lq
wkh vwdqgdug ghyldwlrq ri wkh ihuwlolw| vfkhgxoh ryhu wlph/ lv odujhvw iru uvw eluwkv/ dv lv wkh sdfh
ri wkhvh fkdqjhv1 Vhfrqg eluwkv h{klelw d prghvw lqfuhdvh lq wkh vwdqgdug ghyldwlrq ri wkh ihuwlolw|
vfkhgxoh gxulqj wkh shulrg/ dqg wklug eluwkv lqlwldoo| h{klelw d ghfolqlqj yduldqfh dqg diwhu 4<;: dq
lqfuhdvlqj yduldqfh1
Wkh uljkw judsk lq Iljxuh 7 uhsruwv wkh revhuyhg phdq djh iru uvw/ vhfrqg dqg wklug eluwkv iurp
4<:8 wr 4<;81 Dovr lqfoxghg duh wkh uhvshfwlyh phdq djhv diwhu uhprylqj wkh glvwruwlrqv fdxvhg e|





















































MAB w. var. effects
Iljxuh 7= Vwdqgdug ghyldwlrq ri wkh ihuwlolw| vfkhgxoh dqg phdq djh dw eluwk iru uvw/ vhfrqg dqg
wklug eluwkv lq Vzhghq/ 4<:84<<9
uhyhdov wkdw glvwruwlrqv lq wkh phdq djh/ zklfk duh fdxvhg e| fkdqjhv lq wkh vkdsh ri wkh ihuwlolw|
vfkhgxoh/ duh prvw uhohydqw iru uvw eluwkv1 Iru uvw eluwkv/ zh vhh lq wklv judsk rqfh djdlq wkdw wkh
sodwhdx lq wkh phdq djh diwhu 4<;8 ydqlvkhv diwhu frqwuroolqj iru yduldqfh fkdqjhv1 Iru vhfrqg dqg
wklug eluwkv d sodwhdx diwhu 4<;8 uhpdlqv/ exw wkhvh sodwhdxv rffxu voljkwo| ghod|hg zkhq yduldqfh
hhfwv duh dffrxqwhg iru1
Wr vxppdul}h wkh qglqjv ri wklv vhfwlrq/ zh frqfoxgh wkdw fkdqjhv lq wkh ihuwlolw| vfkhgxoh
frqvwlwxwh srwhqwldoo| uhohydqw dvshfwv lq wkh dgmxvwphqw ri wkh wrwdo ihuwlolw| udwh/ dqg wkdw wkh
lqfrusrudwlrq ri yduldqfh hhfwv fdq ohdg wr vxevwdqwldoo| glhuhqw lqihuhqfhv uhjduglqj wkh uhodwlyh
lpsruwdqfh ri whpsr yhuvxv txdqwxp frpsrqhqwv ri ihuwlolw| fkdqjh1 Lq wkh Vzhglvk fdvh/ wkh
yduldqfh ri wkh ihuwlolw| vfkhgxoh vwduwhg wr lqfuhdvh dorqj zlwk wkh ohyho ri ihuwlolw| lq 4<;81 Wkh
lqfrusrudwlrq ri wklv hhfw uhpryhv wkh sodwhdx lq wkh revhuyhg phdq djh dw uvw eluwk/ dqg wkxv
wkh frqfoxvlrq wkdw d uhgxfhg whpsr ri ihuwlolw| ohg wr wkh lqlwldo lqfuhdvh lq ihuwlolw| qr orqjhu krogv1
Hvshfldoo| iru uvw eluwkv wkh WIUdgmxvwphqw zlwk yduldqfh hhfwv vxjjhvwv wkdw wkh Vzhglvk ede|
errp dqg exvw duh gxh wr txdqwxp dqg yduldqfh hhfwv/ exw qrw wr fkdqjhv lq wkh whpsr ri ihuwlolw|1
Wklv qglqj lv lq vkdus frqwudvw wr wkh lqihuhqfhv rewdlqhg iurp wkh dssolfdwlrq ri wkh Erqjdduwv
dqg Ihhqh| +4<<;, dgmxvwphqw1 Dowkrxjk wkh yduldqfh hhfwv duh vwurqjhvw iru uvw eluwkv/ vlplodu
sdwwhuqv ri fkdqjhv lq wkh ihuwlolw| vfkhgxoh duh dovr wr eh revhuyhg iru vhfrqg dqg wklug eluwkv1
Wkxv/ wkh qglqj wkdw fkdqjhv lq wkh whpsr ri ihuwlolw| gr qrw vhhp wr eh d pdmru idfwru lq wkh ede|45
errp dqg exvw dovr krogv zkhq eluwkv ri doo rughuv duh frqvlghuhg1
Wklv qglqj dovr lpsolhv wkdw wkh Vzhglvk ede| errp gxulqj wkh odwh 4<;3v grhv qrw surylgh d
jrrg h{dpsoh iru wkh w|sh ri ihuwlolw| lqfuhdvhv wkdw duh wr eh h{shfwhg rqfh wkh srvwsrqhphqw ri
eluwkv ghfhohudwhv lq Lwdo|/ Vsdlq ru rwkhu frxqwulhv zlwk suhvhqwo| yhu| orz ihuwlolw| dqg odujh whpsr
hhfwv1 Rqfh yduldqfh hhfwv duh lqfoxghg lq wkh dqdo|vlv/ qr vxevwdqwldo uhgxfwlrq lq wkh whpsr lv
irxqg iru uvw eluwkv gxulqj wkh Vzhglvk ede| errp1 Wkxv/ wkh Vzhglvk h{shulhqfh gxulqj wkh odwh
4<;3v grhv qrw surylgh hylghqfh wkdw vxevwdqwldo uhgxfwlrqv lq wkh srvwsrqhphqw ri uvw eluwkv duh
olnho| wr rffxu lq ghyhorshg frxqwulhv1 Edvhg rq wkhvh dqdo|vhv zh wkhuhiruh dujxh wkdw lw uhpdlqv
dq rshq txhvwlrq zkhwkhu uhgxfwlrqv lq wkh whpsr ri ihuwlolw| duh olnho| wr rffxu lq Lwdo|/ Vsdlq ru
Hdvwhuq Hxurshdq frxqwulhv lq wkh qhdu ixwxuh1
7 Vrflrhfrqrplf fkdqjhv dqg wkh Vzhglvk ihuwlolw| sdwwhuq
Jlyhq wkh lpsruwdqfh ri yduldqfh hhfwv iru xqghuvwdqglqj wkh uhfhqw ihuwlolw| fkdqjh lq Vzhghq/ lw
lv qhfhvvdu| wr lqyhvwljdwh zkhwkhu wkhvh yduldqfh hhfwv duh v|vwhpdwlfdoo| uhodwhg wr fkdqjhv lq wkh
vrflrhfrqrplf frqwh{w dqg lq idplo| srolflhv lq Vzhghq1
Wkh wrs judskv lq Iljxuh 8 vkrz wkh ghyhorsphqwv lq wkh ihpdoh oderu irufh sduwlflsdwlrq +kru0
l}rqwdo d{lv, dqg wkh wrwdo ihuwlolw| udwh iru uvw dqg wklug eluwkv +yhuwlfdo d{lv, iurp 4<:8 wr 4<<91
Xqwlo 4<;7 dq lqfuhdvlqj ihpdoh oderu irufh sduwlflsdwlrq +OIS, udwh lv dvvrfldwhg zlwk ghfolqlqj ihu0
wlolw| iru uvw eluwkv1 Diwhu 4<;7 wkh udwkhu xqxvxdo frpelqdwlrq ri d ixuwkhu lqfuhdvh lq wkh ihpdoh
OIS udwh dqg wkh WIU 4 lv wr eh revhuyhg/ zklfk frphv wr d shdn lq 4<<3 iru erwk ihpdoh oderu
irufh sduwlflsdwlrq dqg wkh ihuwlolw| udwh iru uvw eluwkv +qrwh= wkh WIUzlwk vxevfulsw l uhihuv wr wkh
wrwdo ihuwlolw| udwh ri rughu l> l1h1/ WIU 4 ghqrwhv wkh wrwdo ihuwlolw| udwh iru uvw eluwkv,1 Diwhu 4<<3
erwk ihpdoh OIS dqg wkh WIU 4 uhwudfw djdlq/ dqg lq 4<<8 wkh| uhwxuq doprvw wr ohyhov wkdw kdg
suhydlohg d ghfdgh hduolhu1
Iru wklug eluwkv wkh shulrg 4<:84<;5 zdv fkdudfwhul}hg e| dq lqfuhdvh lq wkh ihpdoh OIS udwh
dqg d prghvw lqfuhdvh lq wkh WIU 6 +vhh wkh wrs uljkw judsk lq Iljxuh 8,1 Diwhu 4<;7 d vzliw ulvh
lq wkh ihuwlolw| iru wklug eluwkv rffxuv zlwk wkh rqvhw ri wkh ede| errp1 Dw wkh vdph wlph/ ihpdoh
oderu irufh sduwlflsdwlrq frqwlqxhv wr lqfuhdvh1 Diwhu 4<<304<<4 wkh WIU 6 ghfolqhv/ wrjhwkhu zlwk d
ghfuhdvh lq wkh ihpdoh OIS udwh dqg d zruvhqlqj ri wkh jhqhudo hfrqrplf frqglwlrqv1
Krhp +4<<3, dqg Krhp dqg Krhp +4<<:e, dujxh wkdw wkh lqfuhdvh lq wkh ihuwlolw| dw doo rughuv
gxulqj wkh 4<;3v lv gxh wr idyrudeoh oderu pdunhw frqglwlrqv/ d zlghvsuhdg rswlplvp uhjduglqj
ixwxuh vrfldo dqg hfrqrplf frqglwlrqv dqg pdvvlyh lqyhvwphqw lq vrfldo srolflhv gluhfwhg wrzdugv
idplolhv1 Prvw uhohydqw iru rxu frqwh{w khuh duh wkh glhuhqwldo lqfhqwlyhv fdxvhg e| wkh srolf|
fkdqjhv lq wkh 4<;3v iru wkh wlplqj ri eluwkv ri glhuhqw rughuv1 Lq 4<;3 dqg 4<;9 wkh Vzhglvk
jryhuqphqw h{whqghg srolflhv wkdw idyruhg d udslg vxffhvvlrq ri vxevhtxhqw eluwkv diwhu wkh uvw ru
vhfrqg fklog1 Lq sduwlfxodu/ li wkh qh{w fklog zdv eruq zlwklq 57 +xs wr 4<;8, ru 63 +diwhu 4<;9,46
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Iljxuh 8= Ihpdoh oderu irufh sduwlflsdwlrq dqg ihuwlolw| sdwwhuqv iru uvw dqg wklug eluwkv lq Vzhghq47
prqwkv ri wkh suhylrxv fklog/ wkh uljkw wr uhfhlyh frpshqvdwlrq iru iruhjrqh lqfrph gxulqj fklog0
uhdulqj zdv surorqjhg1 Wkxv/ sduhqwv kdg d vkruw0whup hfrqrplf lqfhqwlyh wr vsdfh eluwkv forvho|
wrjhwkhu17 Krhp +4<<3, dqg Krhp dqg Krhp +4<<:e, dujxh wkdw wkhvh srolf| fkdqjhv duh fdxvdoo|
uhodwhg wr wkh lqfuhdvh lq ihuwlolw| udwhv uhodwlyho| vkruwo| diwhu wkh eluwk ri d suhylrxv fklog1
Ehfdxvh wkh dqdo|vhv ri srolf| hhfwv e| Krhp +4<<3, dqg Krhp dqg Krhp +4<<:e, duh edvhg rq
ihuwlolw| udwhv e| wkh djh ri wkh suhylrxv fklog/ l1h1/ gdwd wkdw duh qrw frpprqo| dydlodeoh iru frxqwulhv
rwkhu wkdq Vzhghq/ rqh vkrxog dvn zkhwkhu wkhvh srolf| hhfwv fdq eh lghqwlhg zlwk rughu0vshflf
phdq djhv dqg wkh whpsr hhfwv ghulyhg iurp wkhvh phdq djhv1 Wkhvh odwwhu gdwd kdyh wkh dgydqwdjh
ri ehlqj dydlodeoh iru pdq| pruh frxqwulhv/ dqg wkh| duh xvhg iru wkh dgmxvwphqw ri wkh wrwdo ihuwlolw|
udwh1
Zh zloo dujxh ehorz wkdw wkh glhuhqwldo lpsolfdwlrqv ri wkh srolf| fkdqjhv iru wkh wlplqj ri eluwkv
duh lqghhg ghwhfwdeoh lq wkh rughu0vshflf whpsr hhfwv  rqo|/ krzhyhu/ diwhu wkh glvwruwlrqv fdxvhg
e| yduldqfh hhfwv duh uhpryhg1 Frqvlghu/ iru lqvwdqfh/ Iljxuh 81 Wkh erwwrp judskv mx{wdsrvh
ihpdoh oderu irufh sduwlflsdwlrq dqg wkh dqqxdo fkdqjh lq wkh vwdqgdug ghyldwlrq ri wkh ihuwlolw|
vfkhgxoh iru uvw dqg wklug eluwkv1 Wkh odwwhu uh hfwv wkh h{whqw ri yduldqfh hhfwv lq wkh ihuwlolw|
sdwwhuq1 Iru uvw eluwkv rqh fdq vwdwh wkdw wkh lqfuhdvh lq wkh ihpdoh OIS udwh lv qrw dvvrfldwhg zlwk
d yduldqfh hhfw dv orqj dv wkh WIU4 ghfolqhv/ l1h1/ xqwlo derxw 4<;71 Krzhyhu/ wkh mrlqw lqfuhdvh lq
ihuwlolw| dqg ihpdoh OIS diwhu 4<;8 lv dvvrfldwhg zlwk dq lqfuhdvlqj yduldqfh lq wkh ihuwlolw| vfkhgxoh1
Pruhryhu/ wkh h{whqw ri wkhvh yduldqfh hhfwv lqfuhdvhv ryhu wlph= lq 4<;: wkh vwdqgdug ghyldwlrq
ri wkh ihuwlolw| vfkhgxoh lqfuhdvhg e| derxw 317( s1d1/ zkloh lq 4<<3 wkh dqqxdo fkdqjh dwwdlqhg d
pd{lpxp ri 416(1
Wklv sdwwhuq vxjjhvwv wkdw wkh lqfuhdvh lq ihuwlolw| dw dq douhdg| kljk dqg lqfuhdvlqj ohyho ri
ihpdoh oderu irufh sduwlflsdwlrq rffxuuhg yld d glyhuvlfdwlrq ri ihuwlolw| ehkdylru1 Wkh ihuwlolw|
lqfuhdvh diwhu 4<;7 zdv dvvrfldwhg zlwk d wuhqg wrzdugv d zlghu glvshuvlrq ri eluwkv dfurvv djhv1
Wkh ihuwlolw| lqfuhdvh zdv qrw gxh wr d sursruwlrqdo lqfuhdvh lq djh0vshflf ihuwlolw| udwhv dw doo djhv/
zklfk zrxog kdyh ohiw wkh yduldqfh ri wkh ihuwlolw| vfkhgxoh xqfkdqjhg1 Lqvwhdg/ lw zdv gxh wr dq
lqfuhdvh lq ihuwlolw| udwhv wkdw zdv pruh surqrxqfhg dw djhv deryh dqg ehorz wkh phdq djh dw uvw
eluwk/ wkxv ohdglqj wr dq lqfuhdvhg yduldqfh ri wkh ihuwlolw| vfkhgxoh +vhh dovr Krhp dqg Krhp 4<<:d
iru wkh glhuhqwldo lqfuhdvhv lq ihuwlolw| e| djh dqg sdulw|,1 Wklv wuhqg wrzdugv d zlghu glvshuvlrq ri
ihuwlolw| dfurvv djh zdv vxssruwhg e| ydulrxv srolf| phdvxuhv dqg sxeolf lqvwlwxwlrqv wkdw idflolwdwhg
wkh frpelqdwlrq ri ihpdoh oderu irufh sduwlflsdwlrq dqg ihuwlolw|1
Zlwk wkh ghfolqh ri wkh ihuwlolw| udwh iru uvw eluwkv dqg wkh uhgxfwlrq lq ihpdoh oderu irufh
sduwlflsdwlrq diwhu 4<<3/ wkh yduldqfh hhfwv dovr glplqlvk1 Wkh dqqxdo lqfuhdvh lq wkh vwdqgdug
ghyldwlrq ri wkh ihuwlolw| vfkhgxoh gursshg ehorz 31;( lq 4<<8 +0 73( frpsduhg wr 4<<3,1 Wkh
whqghqf| wrzdugv d kljkhu vwdqgdug ghyldwlrq wkhuhiruh uhpdlqhg hyhq gxulqj wkh 4<<3v/ ghvslwh wkh
ghfolqh lq ihuwlolw|1 Krzhyhu/ wkh sdfh ri wklv lqfuhdvh shdnhg lq 4<<3 dorqj zlwk wkh ihuwlolw| ohyho48
+WIU 4, dqg ihpdoh oderu irufh sduwlflsdwlrq1 Qhyhuwkhohvv/ wkh orzhu ihuwlolw| ohyhov gxulqj wkh 4<<3v
uhpdlq dvvrfldwhg zlwk prghudwh yduldqfh hhfwv1
Wkh sdwwhuq iru wklug eluwkv lv udwkhu vlplodu1 Wkh wuhqg wrzdugv d uhgxfhg yduldqfh lq wkh
ihuwlolw| vfkhgxoh uhyhuvhg lq 4<:</ dqg diwhu 4<;3 wkh lqfuhdvhv lq erwk WIU 6 dqg wkh ihpdoh OIS
udwh duh dvvrfldwhg zlwk yduldqfh hhfwv wkdw whqg wr zlghq wkh ihuwlolw| vfkhgxoh iru wklug eluwkv1
Dv lv wkh fdvh iru uvw eluwkv/ wkh h{whqw ri wkhvh yduldqfh hhfwv uhdfkhv d shdn lq 4<<3 dorqj zlwk
wkh ihuwlolw| ohyho dqg ihpdoh oderu irufh sduwlflsdwlrq1 Wkh ede| exvw vlqfh 4<<3 lv dvvrfldwhg zlwk
d vorzhu sdfh +exw qrw d uhyhuvdo, ri wkh wuhqg wrzdugv dq lqfuhdvhg yduldqfh lq wkh ihuwlolw| vfkhgxoh
iru wklug eluwkv1
Lq vxppdu|/ Iljxuh 8 vxjjhvwv wkdw wkhuh lv d forvh frqqhfwlrq ehwzhhq wkh lqfuhdvh lq ihuwlolw|
gxulqj wkh odwh 4<;3v dqg wkh kljk dqg lqfuhdvlqj ohyhov ri ihpdoh oderu irufh dfwlylw| lq Vzhghq1
Sxeolf srolflhv wkdw idyruhg wkh frpelqdwlrq ri zrun dqg fkloguhq/ dorqj zlwk d jhqhudoo| lqfuhdvhg
lqfhqwlyh iru fkloguhq gxulqj wkh odwh 4<;3v/ vhhp wr kdyh fdxvhg d wuhqg wrzdugv d glyhuvlfdwlrq ri
ihuwlolw| dfurvv djhv1
Wkhvh yduldqfh hhfwv duh lqwhuhvwlqj qrw rqo| dv d v|vwhpdwlf frpsrqhqw ri wkh uhfhqw ihuwlolw|
sdwwhuq1 Wkh| dovr idflolwdwh wkh hydoxdwlrq ri wkh srolf| fkdqjhv1 Lq sduwlfxodu/ dffrxqwlqj iru wkhvh
yduldqfh hhfwv surylghv d pruh frqvlvwhqw slfwxuh ri wkh sdulw|0vshflf hhfwv ri wkh Vzhglvk srolf|
fkdqjhv ehfdxvh wkh dqdo|vhv fohduo| uh hfw wkh rughu0vshflf whpsr fkdqjhv dvvrfldwhg zlwk wkh
h{whqvlrqv ri wkh cvshhg0suhplxpv* lqwurgxfhg lq 4<;3 dqg 4<;91
Frqvlghu uvw wkh judsk rq wkh ohiw lq Iljxuh 9/ zklfk ghslfwv wkh whpsr hhfwv iru uvw/ vhfrqg/
dqg wklug eluwkv iurp 4<:8 wr 4<<8 rewdlqhg iurp wkh dssolfdwlrq ri wkh Erqjdduwv0Ihhqh| dgmxvw0
phqw1 Lq wklv judsk wkh whpsr hhfw iru uvw eluwkv lv derxw 3148 lq wkh odwh 4<:3v zlwk d plqru
lqfuhdvh durxqg 4<;31 Diwhu 4<;6/ wkh whpsr hhfw iru uvw eluwkv ghfuhdvhv vxevwdqwldoo|/ ohdglqj wr
wkh sodwhdx lq wkh revhuyhg phdq djh lq Iljxuh 41 Lq 4<;; wkh whpsr hhfw iru uvw eluwkv dwwdlqv d
plqlpxp/ wkhq lqfuhdvhv txlwh udslgo| wr d shdn lq 4<<5/ iroorzhg e| d uhqhzhg ghfolqh diwhuzdugv1
Wkh whpsr iru vhfrqg eluwkv lqfuhdvhv sulru wr 4<;</ dqg lw wkhq ghfolqhv xqwlo 4<;<1 Wkh whpsr iru
wklug eluwkv ghfolqhv wkurxjkrxw wkh shulrg 4<:84<<31
Wkh prvw vwulnlqj dvshfw ri wkh ohiw judsk lq Iljxuh 9 lv wkdw wkh whpsr iru doo eluwkv ghfuhdvhv
vxevwdqwldoo| lq wkh |hduv diwhu 4<;6 zlwkrxw dq| vljqlfdqw glhuhqfhv lq wkh sdwwhuq ri whpsr
fkdqjhv e| eluwk rughu1 Rqh vkrxog kdyh h{shfwhg wkhuh wr eh glhuhqfhv/ krzhyhu/ vlqfh wkh srolf|
fkdqjhv lq 4<;3 dqg 4<;9 sulpdulo| dhfwhg wkh lqfhqwlyhv iru wkh wlplqj ri kljkhu0rughu eluwkv1
Wkh sdwwhuq ri rughu0vshflf whpsr hhfwv fkdqjhv txlwh vxevwdqwldoo| diwhu wkh glvwruwlrqv fdxvhg
e| yduldqfh hhfwv duh uhpryhg1 Wkh uljkw judsk lq Iljxuh 9 uhsruwv wkh rughu0vshflf whpsr hhfwv
diwhu wkh fkdqjhv lq wkh vkdsh ri wkh ihuwlolw| vfkhgxoh kdyh ehhq dffrxqwhg iru1
Wkh olqh iru uvw eluwkv frqupv rxu hduolhu qglqj wkdw/ diwhu dgmxvwlqj iru yduldqfh hhfwv/





























































































Iljxuh 9= Dqqxdo fkdqjh lq wkh phdq djh dw uvw/ vhfrqg/ dqg wklug eluwk lq Vzhghq/ 4<:84<<8/
edvhg rq wkh Erqjdduwv0Ihhqh| dgmxvwphqw ri wkh WIU +ohiw, dqg rq wkh WIU dgmxvwphqw zlwk
yduldqfh hhfwv +uljkw,
wkh shulrg 4<:;4<;8 wkh whpsr uvw lqfuhdvhv prghvwo| dqg wkhq ghfuhdvhv wr derxw 31451 Txlwh
vwulnlqj lv wkh idfw wkdw gxulqj wkh shulrg ri wkh ede| errp dqg exvw +4<;84<<8, wkh whpsr grhvqrw
h{klelw dq| vxevwdqwldo  xfwxdwlrqv1 Wkurxjkrxw wklv shulrg wkh phdq djh dw uvw eluwk/ dgmxvwhg
iru yduldqfh hhfwv/ lqfuhdvhg e| derxw 31463147 |hduv shu dqqxp1
Iru vhfrqg dqg wklug eluwkv/ krzhyhu/ vxevwdqwldo yduldwlrqv lq whpsr rffxu gxulqj wkh 4<;3v1
Diwhu 4<:</ wkh xszdug wuhqg wkdw zdv suhvhqw lq wkh whpsr iru vhfrqg eluwkv lv uhyhuvhg1 Wkh
dqqxdo lqfuhdvhv lq wkh phdq djh dw vhfrqg eluwk ghfolqh e| derxw 7;( iurp 4<:< wr 4<;5 +lqglfdwhg
e| csrolf| hhfw 4*,1 Wkh voljkw lqfuhdvh diwhu 4<;5 lv suredeo| dq hfkr0hhfw ri wkh lqfuhdvh lq wkh
whpsr dw uvw eluwk d ihz |hduv hduolhu1 Diwhu 4<;9/ wkh whpsr ghfolqhv djdlq vxevwdqwldoo| dqg doprvw
uhdfkhv }hur lq 4<<3 +lqglfdwhg e| csrolf| hhfw 5*,1 Diwhu 4<<3 wkh whpsr iru vhfrqg eluwkv lqfuhdvhv
txlwh vzliwo| wr d ohyho suhydlolqj lq wkh odwh 4<:3v1 Wkh whpsr iru wklug eluwkv vwduwv wr ghfolqh
prghvwo| diwhu 4<;3/ iroorzhg e| dq lqfuhdvh zklfk zh eholhyh lv dovr gxh wr dq hfkr hhfw1 Diwhu
4<;: wkh whpsr ri wklug eluwkv ghfuhdvhv udslgo| wr d ohyho voljkwo| ehorz }hur dqg wkhq lqfuhdvhv
diwhu 4<<51
Li zh dffrxqw iru wkh glvwruwlrqv fdxvhg e| yduldqfh hhfwv/ wklv vxevwdqwldoo| dowhuv wkh sdwwhuq ri
wkh whpsr dw glhuhqw eluwk0rughuv gxulqj wkh 4<;3v1 Pruh lpsruwdqwo|/ wkh sdwwhuq diwhu frqwuroolqj
iru yduldqfh hhfwv lq wkh uljkw judsk lq Iljxuh 9 lv pruh frqvlvwhqw zlwk wkh srolf| fkdqjhv gxulqj
wklv shulrg1 Wkh  xfwxdwlrqv lq wkh whpsr dw rughu rqh duh uhodwlyho| vpdoo/ zklfk lv frqvlvwhqw4:
zlwk wkh idfw wkdw wkh cvshhg suhplxp* kdv qr gluhfw lpsolfdwlrq iru wkh wlplqj ri wkh uvw fklog1
Wkh srolf| fkdqjhv gr/ krzhyhu/ surylgh lqfhqwlyhv iru vkruwhqlqj wkh lqwhueluwk lqwhuydo diwhu wkh
vhfrqg ru wklug fklog/ dqg wkh uljkw judsk lq Iljxuh 9 uh hfwv fohdu ghfuhdvhv lq wkh whpsr iru vhfrqg
ru wklug eluwkv diwhu 4<;3 dqg 4<;91 Vlqfh wkh whpsr ri uvw eluwkv +diwhu dffrxqwlqj iru yduldqfh
hhfwv, uhpdlqv doprvw frqvwdqw/ wklv lpsolhv d uhgxfwlrq lq wkh glhuhqfh ehwzhhq wkh phdq djh dw
uvw dqg vhfrqg eluwk/ dqg ehwzhhq wkh phdq djh dw uvw eluwk dqg wklug eluwk  erwk hhfwv duh
frqvlvwhqw zlwk/ dqg duh hyhq dq h{shfwhg frqvhtxhqfh ri/ wkh srolf| fkdqjhv gxulqj wkh 4<;3v1
Diwhu yduldqfh hhfwv duh frqwuroohg iru/ wkh glhuhqwldo hhfw ri wkh srolf| lqwhuyhqwlrqv lq 4<;8 rq
eluwkv ri glhuhqw rughuv ehfrphv fohduo| ylvleoh1 Dowkrxjk wkh dqdo|vhv lq wklv sdshu gr qrw frqwdlq
lqirupdwlrq rq lqwhueluwk lqwhuydov/ wkh sdwwhuq rewdlqhg deryh lv frqvlvwhqw zlwk d uhgxfwlrq lq wkh
lqwhueluwk lqwhuydo/ hvshfldoo| ehwzhhq wkh uvw dqg vhfrqg fklog1 Wklv sdwwhuq zdv ghwhfwhg hduolhu
xvlqj glhuhqw gdwd/ exw lw zdv qrw ghwhfwdeoh iurp wkh wuhqgv lq wkh revhuyhg phdq djhv zlwkrxw
dgmxvwlqj iru yduldqfh hhfwv1
8 Frqfoxglqj Uhpdunv
Wkh dgmxvwhg wrwdo ihuwlolw| udwh vxjjhvwhg e| Erqjdduwv dqg Ihhqh| +4<<;, surylghv dq dgglwlrqdo
dqg yhu| xvhixo phdvxuh iru wkh dqdo|vlv ri ihuwlolw| sdwwhuqv/ hvshfldoo| zkhq ihuwlolw| lv vxemhfw wr
vwurqj ru  xfwxdwlqj whpsr hhfwv1 Wkh dgmxvwhg wrwdo ihuwlolw| udwh lv htxlydohqw wr wkh wrwdo ihuwlolw|
udwh wkdw zrxog kdyh ehhq revhuyhg li wkhuh kdg ehhq qr srvwsrqhphqw ri eluwkv gxulqj d fdohqghu
|hdu1 Vlqfh wkh srvwsrqhphqw ri eluwkv kdv ehhq d fkdudfwhulvwlf ri ihuwlolw| ghfolqhv lq Zhvwhuq
dqg Hdvwhuq Hxursh dolnh/ wkh dgmxvwhg WIU h{fhhgv  riwhq vxevwdqwldoo|  wkh revhuyhg wrwdo
ihuwlolw| udwh lq frxqwulhv zlwk yhu| orz ihuwlolw| ohyhov +h1j1/ Erqjdduwv 4<<<> Sklolsry dqg Nrkohu
4<<<> Nrkohu dqg Sklolsry 4<<<,1 Wklv qglqj lv iuhtxhqwo| dvvrfldwhg zlwk d fdxwlrxv rswlplvp
wkdw wkh frpsohwhg ihuwlolw| ri zrphq zloo h{fhhg wkh ohyho vxjjhvwhg e| wkh revhuyhg WIUdqg wkdw
ihuwlolw| ohyhov zloo ulvh rqfh wkh srvwsrqhphqw ri eluwkv orrvhv lwv prphqwxp18
Txlwh qdwxudoo|/ wkh dgmxvwphqw ri wkh wrwdo ihuwlolw| udwh qhhgv wr uho| rq dvvxpswlrqv lq rughu wr
glvhqwdqjoh txdqwxp dqg whpsr frpsrqhqwv lqyroyhg lq fkdqjhv lq wkh wrwdo ihuwlolw| udwh1 Suredeo|
wkh prvw vhyhuh dvvxpswlrq xqghuo|lqj wkh WIU0dgmxvwphqw lv wkdw wkhuh duh qr djh0shulrg lqwhu0
dfwlrqv ru frkruw hhfwv1 Lq rwkhu zrugv/ fkdqjhv lq wkh whpsr ri ihuwlolw| duh lghqwlfdo iru doo djhv
lq dq| jlyhq shulrg/ dqg zrphq ri glhuhqw djhv fdqqrw h{klelw d glhuhqw sdfh ri srvwsrqhphqw ri
wkhlu ihuwlolw|1
Yduldqfh hhfwv/ l1h1/ lqfuhdvhv lq wkh vwdqgdug ghyldwlrq ri wkh ihuwlolw| vfkhgxoh ryhu wlph/ uhvxow
iurp wkh idfw wkdw lq vrph uhfhqw Hxurshdq ihuwlolw| sdwwhuqv wkh whpsr ri ihuwlolw| kdv glhuhg iru
zrphq ri glhuhqw djhv1 Wkhvh yduldqfh hhfwv wkhuhiruh frqvwlwxwh d ghyldwlrq iurp wkh dvvxps0
wlrqv xqghuo|lqj wkh WIU0dgmxvwphqw1 Pruhryhu/ Nrkohu dqg Sklolsry +4<<<, kdyh vkrzq wkdw wkh
suhvhqfh ri vxfk yduldqfh hhfwv ohdgv wr d eldv lq wkh phdq djh dqg lq wkh dgmxvwhg wrwdo ihuwlolw|4;
udwh1 Lq rughu wr pdnh wkh WIU0dgmxvwphqw dssolfdeoh wr frxqwulhv zlwk d fkdqjlqj yduldqfh ri wkh
ihuwlolw| vfkhgxoh/ Nrkohu dqg Sklolsry +4<<<, surylgh dq h{whqvlrq wr wkh dgmxvwphqw ri wkh WIU
wkdw lqfoxghv yduldqfh hhfwv1
Lq wklv sdshu zh dsso| wkh dgmxvwphqw ri wkh wrwdo ihuwlolw| udwh zlwk dqg zlwkrxw yduldqfh hhfwv
wr Vzhghq iru wkh shulrg 4<:84<<91 Wkh Vzhglvk ihuwlolw| sdwwhuq gxulqj wkh 4<;3v dqg 4<<3v lv
prvw shuwlqhqw wr wkh dgmxvwphqw ri wkh wrwdo ihuwlolw| udwh ehfdxvh wkh uhpdundeoh ede| errp dqg
exvw gxulqj wklv shulrg zdv dvvrfldwhg zlwk vxevwdqwldo fkdqjhv lq wkh whpsr ri ihuwlolw|  dw ohdvw
zkhq wkh whpsr ri ihuwlolw| lv lqihuuhg iurp fkdqjhv lq wkh revhuyhg +rughu0vshflf, phdq djh1 Zh
wkhuhiruh dgguhvv wkh txhvwlrq ri wkh h{whqw wr zklfk wkh ede| errp dqg exvw duh gxh wr whpsr
hhfwv/ l1h1/ fkdqjhv lq wkh srvwsrqhphqw ri ihuwlolw|1 Zh dovr txhvwlrq zkhwkhu wkh phdq djh dw
eluwk uhdfkhg d sodwhdx gxulqj wkh odwh 4<;3v dqg zkhwkhu wkh lqfuhdvh lq ihuwlolw| lq wkh odwh 4<;3v
zdv gxh wr d uhgxfwlrq lq wkh whpsr ri ihuwlolw|1 Li wklv lv wkh fdvh/ wkh Vzhglvk ihuwlolw| lqfuhdvh lv
h{hpsodu| iru wkh w|sh ri ihuwlolw| lqfuhdvhv wkdw duh wr eh h{shfwhg li wkh srvwsrqhphqw ri ihuwlolw|
frphv wr d kdow lq rwkhu frxqwulhv1
Wkh dssolfdwlrq ri wkh Erqjdduwv dqg Ihhqh| +4<<;, dgmxvwhg WIUwr Vzhghq vxjjhvwv wkdw lq wkh
|hduv 4<;74<;; wkh revhuyhg WIU frqyhujhv wrzdugv wkh dgmxvwhg WIU> zklfk uhpdlqv uhodwlyho|
frqvwdqw gxulqj wklv shulrg1 Wklv sdwwhuq lqglfdwhv wkdw wkh lqlwldo lqfuhdvh lq wkh WIU lv gxh wr
d uhgxfwlrq lq wkh whpsr ri ihuwlolw| dqg khqfh grhv qrw uhsuhvhqw dq lqfuhdvh lq wkh txdqwxp ri
ihuwlolw|1 Diwhu 4<;; wkh dgmxvwhg WIUlqlwldoo| ulvhv  srlqwlqj wrzdugv dq lqfuhdvh lq wkh txdqwxp
ri ihuwlolw|  dqg wkhq gursv dorqj zlwk wkh revhuyhg WIU> zklfk phdqv wkdw wkh uhfhqw ghfolqh lq
ihuwlolw| lv dovr gxh wr txdqwxp fkdqjhv1
Lq wklv sdshu zh vkrz wkdw wkh rqvhw ri wkh ihuwlolw| lqfuhdvh durxqg 4<;8 zdv dvvrfldwhg zlwk d
whqghqf| wr vsuhdg fklogeluwk pruh glyhuvho| dfurvv djh= dv ihuwlolw| vwduwhg wr ulvh/ wkh yduldqfh lq
wkh ihuwlolw| vfkhgxoh vwduwhg wr lqfuhdvh dv zhoo1 Wklv zdv prvw surqrxqfhg iru uvw eluwkv/ exw zdv
dovr hylghqw wr d vrphzkdw pruh prghudwh h{whqw iru vhfrqg dqg wklug eluwkv1 Zh dujxh wkdw wkhvh
yduldqfh hhfwv duh uhodwhg wr d kljk  dqg hyhq lqfuhdvlqj  ihpdoh oderu irufh sduwlflsdwlrq gxulqj
wkh 4<;3v dqg wr wkh vrfldo srolf| wkdw idflolwdwhg wkh frpelqdwlrq ri oderu irufh sduwlflsdwlrq dqg
fkloguhdulqj1
Lq wklv vlwxdwlrq/ wkh xsvxujh lq ihuwlolw| lqlwldwhg d glyhuvlfdwlrq ri wkh ihuwlolw| ehkdylru=
wkh djh0vshflf ihuwlolw| udwhv glg qrw ulvh sursruwlrqdoo| dfurvv doo djhv/ exw wkh| lqfuhdvhg ryhu0
sursruwlrqdoo| dw djhv deryh dqg ehorz wkh phdq djh dw eluwk1 Wklv ghyhorsphqw pdqlihvwhg lwvhoi
lq dq lqfuhdvhg zlgwk ri wkh ihuwlolw| vfkhgxoh1 Iru lqvwdqfh/ wkh vwdqgdug ghyldwlrq lq wkh ihuwlolw|
vfkhgxoh iru uvw eluwkv lqfuhdvhg e| <1:( +iurp 718 wr deryh 71<, iurp 4<;8 wr 4<<8/ zkloh wkh phdq
djh dw uvw eluwk lqfuhdvhg e| rqo| 719( +iurp 5914 wr 5:16 |hduv, lq wkh vdph shulrg1
Wkh suhvhqfh ri wkhvh yduldqfh fkdqjhv kdv vxevwdqwldo lpsolfdwlrqv iru wkh lqwhusuhwdwlrq ri wkh
Vzhglvk ede| errp dqg exvw lq whupv ri whpsr dqg txdqwxp hhfwv1 Diwhu dffrxqwlqj iru wkh4<
glvwruwlrqv fdxvhg e| yduldqfh fkdqjhv/ wkh sodwhdx lq wkh phdq djh dw uvw eluwk lq wkh odwh 4<;3v
ydqlvkhv dqg wkh hduolhu dvvrfldwlrq ri wkh ede| errp zlwk d uhgxfhg sdfh lq wkh srvwsrqhphqw ri
ihuwlolw| glvdsshduv1 Lqvwhdg/ wkh whpsr ri ihuwlolw| iru uvw eluwkv uhpdlqv doprvw frqvwdqw wkurxjkrxw
wkh shulrg 4<;84<<8/ lqglfdwlqj wkdw qhlwkhu wkh errp qru wkh exvw lq uvw eluwkv lq Vzhghq zdv
gxh wr vxevwdqwldo fkdqjhv lq wkh whpsr ri ihuwlolw|1 Diwhu dffrxqwlqj iru yduldqfh hhfwv/ wkh ulvh
dqg ghfolqh lq ihuwlolw| iru uvw eluwkv gxulqj wklv shulrg lv gxh doprvw hqwluho| wr txdqwxp fkdqjhv1
Iru vhfrqg dqg wklug eluwkv wkh hhfwv ri yduldqfh fkdqjhv duh ohvv pdunhg1 Zkhq doo eluwkv
duh frqvlghuhg/ krzhyhu/ wkh frqfoxvlrq h{suhvvhg deryh uhpdlqv ydolg1 Zkhuhdv wkh dssolfdwlrq ri
wkh Erqjdduwv dqg Ihhqh| +4<<;, irupxod vxjjhvwv wkdw wkh Vzhglvk ede| errp lv lq sduw gxh wr
d uhgxfhg srvwsrqhphqw ri eluwkv/ wkh dgmxvwhg WIU zlwk yduldqfh hhfwv vxjjhvwv wkdw wkh ede|
errp dqg exvw duh suhgrplqdqwo| gxh wr txdqwxp dqg qrw whpsr fkdqjhv1
Dffrxqwlqj iru yduldqfh hhfwv dovr uhyhdov wkh glhuhqwldo lpsdfw ri srolf| fkdqjhv lqwurgxfhg
gxulqj wkh 4<;3v rq wkh wlplqj ri glhuhqw eluwk rughuv1 Wkh pdmru srolf| fkdqjh ri 4<;3 dqg 4<;9 lv
wkh h{whqvlrq ri d vr0fdoohg vshhg suhplxp wkdw ehqhwhg zrphq2frxsohv zkr kdg wkhlu qh{w fklog
zlwklq 57 +odwhu 63, prqwkv ri wkh suhylrxv fklog1 Wklv srolf| fkdqjh gluhfwo| dowhuhg wkh lqfhqwlyhv
iru wkh wlplqj ri wkh vhfrqg ru wklug fklog/ zkloh lw glg qrw kdyh d gluhfw hhfw rq wkh wlplqj ri
wkh uvw fklog1 Zkloh plfur0gdwd dqg ihuwlolw| udwhv e| rughu dqg djh ri uvw +vhfrqg, fklog lqglfdwh
wkdw wkh srolf| fkdqjhv lq wkh 4<;3v fdxvhg d uhgxfwlrq lq wkh lqwhueluwk lqwhuydo ehwzhhq uvw dqg
vhfrqg/ ru vhfrqg dqg wklug fklog/ d fruuhvsrqglqj sdwwhuq lv qrw ylvleoh lq wkh whpsr fdofxodwhg
iurp phdq djhv dw eluwk1 Wkh sdwwhuq ri fkdqjhv lq wkh phdq djh grhv qrw glhu vljqlfdqwo| iurp
eluwk rughu wr eluwk rughu dv rqh zrxog h{shfw/ jlyhq wkh srolf| fkdqjhv1
Rqfh yduldqfh hhfwv duh lqfoxghg/ wklv qglqj fkdqjhv= wkh whpsr hhfw iru uvw eluwkv uhpdlqv
uhodwlyho| frqvwdqw gxulqj wkh shulrg 4<;34<<8/ zkloh wkh whpsr ri vhfrqg dqg wklug eluwkv ghfolqhv
vxevwdqwldoo| iurp 4<;8 wr 4<<31 Wkxv/ wkh phdq djh dw vhfrqg ru wklug eluwk lqfuhdvhv dw d frq0
vlghudeo| vorzhu sdfh wkdq wkh phdq djh dw uvw eluwk/ dqg frqvhtxhqwo| wkh glhuhqfh ehwzhhq wkh
phdq djh dw uvw dqg vhfrqg eluwk/ lv uhgxfhg1 Wklv phdqv wkdw diwhu yduldqfh hhfwv duh dffrxqwhg
iru/ wkh sdwwhuq ri whpsr hhfwv dw glhuhqw eluwk rughuv lv frqvlvwhqw zlwk wkh lqfhqwlyh fkdqjhv
fdxvhg e| wkh srolf| fkdqjhv= wkh whpsr ri ihuwlolw| dw uvw eluwk uhpdlqv xqdhfwhg e| wkh vshhg
suhplxp/ zkloh wkh whpsr dw kljkhu rughuv lv uhgxfhg1
Lq wklv sdshu zh vxjjhvw wkdw yduldqfh hhfwv duh d uhohydqw dvshfw ri ihuwlolw| fkdqjh lq dgglwlrq
wr whpsr dqg txdqwxp hhfwv1 Zkloh zh ixoo| djuhh wkdw wkh dgmxvwphqw ri wkh wrwdo ihuwlolw| udwhv
surylghv qhz lqvljkwv/ wkh lqihuhqfhv duh srwhqwldoo| glvwruwhg li wkh ihuwlolw| fkdqjh lv dvvrfldwhg
zlwk djh0shulrg lqwhudfwlrqv wkdw fkdqjh wkh vkdsh ri wkh ihuwlolw| vfkhgxoh ryhu wlph1 Fruuhfwlqj
iru fkdqjhv lq wkh yduldqfh pdnhv lw srvvleoh wr lqfrusrudwh fkdqjhv lq wkh ihuwlolw| vfkhgxoh lq wkh
dgmxvwphqw ri wkh wrwdo ihuwlolw| udwh1 Wkh Vzhglvk h{dpsoh vkrzv wkdw lqihuhqfhv iurp wkh dgmxvwhg
wrwdo ihuwlolw| udwh fdq glhu vxevwdqwldoo|/ ghshqglqj rq zkhwkhu ru qrw yduldqfh hhfwv kdyh ehhq53
lqfoxghg lq wkh dqdo|vlv1
Wkh Vzhglvk ihuwlolw| sdwwhuq lv qrw xqltxh zlwk uhvshfw wr wkh suhvhqfh ri yduldqfh hhfwv1
Lqfuhdvhv lq wkh yduldqfh ri wkh ihuwlolw| vfkhgxoh kdyh ehhq dvvrfldwhg zlwk wkh ihuwlolw| ghfolqh
lq Hdvwhuq Hxursh1 Vxfk lqfuhdvhv kdyh dovr rffxuuhg lq Lwdo| vlqfh wkh plg04<;3v +Nrkohu dqg
Sklolsry 4<<<> Sklolsry dqg Nrkohu 4<<<,1 Wkh dqdo|vlv ri wkhvh sdwwhuqv lv eh|rqg wkh vfrsh ri
wkh suhvhqw sdshu1 Qhyhuwkhohvv zh vxjjhvw wkdw wkh fkdqjhv lq wkh yduldqfh ri wkh ihuwlolw| vfkhgxoh
fdq eh d v|vwhpdwlf/ lqwhuhvwlqj dqg uhohydqw dvshfw ri ihuwlolw| g|qdplfv  rqh wkdw ghvhuyhv ixuwkhu
frqvlghudwlrq lq wkh dqdo|vlv ri gdwd iurp rwkhu frxqwulhv dv zhoo1
Qrwhv
￿Wkh gdwd iru wkh iroorzlqj dqdo|vhv zhuh rewdlqhg iurp wkh Hxurvwdw +4<<;, QhzFurqrv gdwdedvh1 Wkh djh0vshfl￿f
ihuwlolw| udwhv duh fdofxodwhg iurp wkh qxpehu ri eluwkv e| rughu dqg djh ri prwkhu dqg wkh plg0|hdu srsxodwlrq lq
wkh uhvshfwlyh |hduv1 Wkh vhulhv iru wkh A8-/ wkh phdq djh/ dqg wkh vwdqgdug ghyldwlrq ri wkh ihuwlolw| vfkhgxoh zhuh
vprrwkhg lq doo fdvhv +xvlqj wkh urexvw uxqqlqj phgldq vprrwkhu nqrzq dv 7+6UVU,5K, ehiruh fdofxodwlrqv zhuh
fduulhg rxw/ lq rughu wr uhpryh plqru dqg dssduhqwo| udqgrp  xfwxdwlrqv iurp wkh uhvshfwlyh vhulhv1
2Wkh dgmxvwhg A8- lq 4<<4￿4<<5 dfwxdoo| h{fhhgv wkh ohyho ri 4131 Wklv ￿qglqj lv qrw lqfrqvlvwhqw zlwk wkh idfw
wkdw zlwklq d frkruw hdfk zrpdq fdq kdyh dw prvw rqh ￿uvw fklog1 Wkh dgmxvwhg A8- lv d sxuh shulrg phdvxuh/
vlplodu wr wkh xvxdo A8-1 Lw lv wkhuhiruh qrw uhvwulfwhg e| wkh frqwudfhswlyh h{shulhqfh ri frkruwv/ dw ohdvw lq wkh
vkruw uxq1 Lw lv wkxv shuihfwo| frqvlvwhqw zlwk wkh wkhru| xqghuo|lqj wkh dgmxvwphqw ri wkh wrwdo ihuwlolw| udwh wkdw wkh
dgmxvwhg A8- iru ￿uvw eluwkv h{fhhgv rqh iru d olplwhg wlph shulrg1
￿Wkh vxevhtxhqw uhvxowv duh rewdlqhg e| dsso|lqj Uhvxowv <+d, dqg 43 lq Nrkohu dqg Sklolsry +4<<<, wr wkh
vprrwkhg rughu0vshfl￿f vhulhv ri wkh A8-cwkh phdq djh dw eluwk/ dqg wkh vwdqgdug ghyldwlrq ri wkh ihuwlolw| vfkhgxohv
iru Vzhghq 4<:8￿4<<91
eWkh srvvlelolw| ri h{whqglqj wkh holjlelolw| lqwhuydo yld d forvh vsdflqj ri eluwkv dovr h{lvwhg ehiruh 4<;3/ exw wkh
uhodwlyho| vkruw lqwhu0eluwk lqwhuydo ri xqghu 45 +ru zlwk vlfn ohdyh 48, prqwkv wkdw zdv uhtxluhg zdv iuhtxhqwo| qrw
dwwdlqdeoh1
DLw lv lpsruwdqw wr qrwh wkdw wkh dgmxvwhg A8-/ zlwk ru zlwkrxw fruuhfwlqj iru yduldqfh h￿hfwv/ lv d sxuh shulrg
phdvxuh zklfk grhv qrw kdyh gluhfw lpsolfdwlrqv iru frkruw ihuwlolw|1 Vhh iru lqvwdqfh wkh h{fkdqjh ehwzhhq Nlp dqg
Vfkrhq +4<<<, dqg Ihhqh| dqg Erqjdduwv +4<<<,154
Uhihuhqfhv
Dqghuvvrq/ J1 +4<<<,1 Fklogehdulqj wuhqgv lq Vzhghq 4<9404<<81 Hxurshdq Mrxuqdo ri Srsxod0
wlrq 48+4,/ 4571
Erqjdduwv/ M1 +4<<<,1 Ihuwlolw| ghfolqh lq wkh ghyhorshg zruog= Zkhuh zloo lw hqgB Dphulfdq
Hfrqrplf Uhylhz ;<+5,/ 5895931
Erqjdduwv/ M1 dqg J1 Ihhqh| +4<<;,1 Rq wkh txdqwxp dqg whpsr ri ihuwlolw|1 Srsxodwlrq dqg
Ghyhorsphqw Uhylhz 57+5,/ 5:45<41
Frxqflo ri Hxursh +4<<;,1 Uhfhqw Ghprjudsklf Ghyhorsphqwv lq Hxursh1 Vwudverxuj= Frxqflo ri
Hxursh Sxeolvklqj1
Hxurvwdw +4<<;,1 Qhz Furqrv Gdwdedvh 0 Srsxodwlrq dqg Vrfldo Frqglwlrqv1 Euxvvhov= Hxurvwdw1
Ihhqh|/ J1 dqg M1 Erqjdduwv +4<<<,1 Uhso| wr Nlp dqg Vfkrhq1 Xqsxeolvkhg pdqxvfulsw +dydlodeoh
dw kwws=22jihhqh|1frp,1
Jxvwdivvrq/ V1 V1/ F1 P1 P1 S1 Zhw}hov/ M1 G1 Yodveorp/ dqg V1 Gh{ +4<<9,1 Zrphq*v oderu irufh
wudqvlwlrqv lq frqqhfwlrq zlwk fklogeluwk= d sdqho gdwd frpsdulvrq ehwzhhq Jhupdq|/ Vzhghq
dqg Juhdw Eulwdlq1 Mrxuqdo ri Srsxodwlrq Hfrqrplfv <+6,/ 5565791
Krhp/ E1 +4<<;,1 Hqwu| lqwr prwkhukrrg lq Vzhghq= Wkh lq xhqfh ri hfrqrplf idfwruv rq wkh
ulvh dqg idoo lq ihuwlolw|/ 4<;94<<:1 Sdshu suhvhqwhg dw wkh zrunvkrs rq Orzhvw Orz Ihuwlolw|/
Pd{ Sodqfn Lqvwlwxwh iru Ghprjudsklf Uhvhdufk/ Urvwrfn/ Jhupdq|/ Ghfhpehu 4344/ 4<<;1
Krhp/ E1 dqg M1 P1 Krhp +4<<:d,1 Ihuwlolw| wuhqgv lq Vzhghq xs wr 4<<91 Srsxodwlrq Exoohwlq
+Xqlwhg Qdwlrqv,/ iruwkfrplqj1
Krhp/ E1 dqg M1 P1 Krhp +4<<:e,1 Vzhghq*v idplo| srolflhv dqg uroohu0frdvwhu ihuwlolw|1 Mrxuqdo
ri Srsxodwlrq Sureohpv 85+607,/ 4551
Krhp/ M1 P1 +4<<3,1 Vrfldo srolf| dqg uhfhqw ihuwlolw| fkdqjh lq Vzhghq1 Srsxodwlrq dqg Ghyhors0
phqw Uhylhz 49+7,/ :687;1
Nlp/ \1 M1 dqg U1 Vfkrhq +4<<<,1 Fkdqjhv lq wlplqj dqg wkh phdvxuhphqw ri ihuwlolw|1 Sdshu
suhvhqwhg dw wkh Dqqxdo Phhwlqj ri wkh Srsxodwlrq Dvvrfldwlrq ri Dphulfd/ Qhz \run/ Pdufk
575:1
Nrkohu/ K10S1 dqg G1 Sklolsry +4<<<,1 Yduldqfh hhfwv dqg qrqolqhdulwlhv lq wkh Erqjdduwv0Ihhqh|
irupxod1 Xqsxeolvkhg pdqxvfulsw1 Dq hduolhu yhuvlrq ri wkh sdshu lv dydlodeoh dv Pd{ Sodqfn
Lqvwlwxwh iru Ghprjudsklf Uhvhdufk Zrunlqj Sdshu &4<<<03341
Phlvddul0Srovd/ W1 dqg O1 Vùghuvwuùp +4<<8,1 Uhfhqw Vzhglvk ihuwlolw| fkdqjhv lq shuvshfwlyh1
Lq F1 Oxqgk +Hg1,/ Ghprjudsk|/ Hfrqrp| dqg Zhoiduh/ ss1 445:1 Oxqg/ Vzhghq= Oxqg
Xqlyhuvlw| Suhvv155
RHFG +4<<;,1 Oderu Pdunhw Gdwdedvh1 Sdulv/ Iudqfh= Rujdqlvdwlrq iru Hfrqrplf Fr0rshudwlrq
dqg Ghyhorsphqw1
Sklolsry/ G1 dqg K10S1 Nrkohu +4<<<,1 Wkh uhohydqfh ri whpsr hhfwv iru wkh ihuwlolw| ghfolqh lq
Hdvwhuq Hxursh= Hylghqfh iurp Exojduld/ wkh F}hfk Uhsxeolf/ Kxqjdu|/ Srodqg dqg Uxvvld1
Sdshu suhvhqwhg dw wkh zrunvkrs rq Orzhvw Orz Ihuwlolw| dw wkh Pd{ Sodqfn Lqvwlwxwh iru
Ghprjudsklf Uhvhdufk/ Urvwrfn/ Jhupdq|/ Ghfhpehu 4<<;1
Vxqgvwurp/ P1 dqg I1 S1 Vwdrug +4<<5,1 Ihpdoh oderxu irufh sduwlflsdwlrq/ ihuwlolw| dqg sxeolf
srolf| lq Vzhghq1 Hxurshdq Mrxuqdo ri Srsxodwlrq ;+6,/ 4<<5481
ydq gh Ndd/ G1 M1 +4<;:,1 Hxursh*v vhfrqg ghprjudsklf wudqvlwlrq1 Srsxodwlrq Exoohwlq 75+4,/
48:1
Zdonhu/ M1 U1 +4<<8,1 Wkh hhfw ri sxeolf srolflhv rq uhfhqw Vzhglvk ihuwlolw| ehkdylru1 Mrxuqdo ri
Srsxodwlrq Hfrqrplfv ;+6,/ 556841